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A 4-way plan for our technologic future / 6 
C. C. Furnas—The Assistant Secretary of Defense for Re 
search & Development analyzes the respective roles of 
civilian and military research and development in assuring 
our future. 
Major survey of engineering profession being launched / 16 
What may very well be the most comprehensive survey 
of the profession is soon to be gotten under way by a joint 
E.C.P.D.—E.].C. committee, with A.L.Ch.E. being one ol 
sponsors 
Tight money / 49 
Trends—What is behind the rising interest rates that are 
in the headlines so frequently these days? Is more expensive 
money apt to affect process industries expansion? ‘These 
and other aspects of this present economic phenomenon are 
considered. 
Societies’ roles / 493 
Opinion & Comment—What does the modern profes 
sional society offer its members and what is expected of it? 
Here is an objective analysis by A.L.Ch.E.’s executive se 
retary 





CEP SPECIAL FEATURE 
New techniques for economic evaluation 


Criteria for discontinuing operating investments / 495 
N. W. Krase—How one determines when a process facility 
has reached the point beyond which its continuation, in the 
light of other possibilities for investment of the capital in 
volved, is unprofitable 
Economics and research programming / 500 
B. H. Rosen & A. L. Regnier—Cities Service R & D Co.'s 
method for rating research projects on the basis of such 
factors as probability of success and estimated economics 
if project ts successtul 





Ripple trays—a new tool for vapor-liquid contacting / 503 
M. H. Hutchinson & R. F. Baddour—Another pertorated 
tray for two-phase countercurrent contacting has come into 
the industrial picture. Here in this article is the informa 
tion made available at the Boston mecting 
industrial explosion hazards detection / 509 
Hamilton Lewis—The methods used for appraising the 
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The Vi Baox Barrel 
and Drum Packer with the exclusive 
mechanical rocking-vibrating m« 
packs more material in the drum of 
barrel or permits the use of smaller, 
lower-cost containers; cut packing 
time, and reduce pac king la be r as 
much as one-third in packing 
most dry powders 1. flake, or granular 
materials, the ViBrox Packer makes a 
big difference in the ver-all packing 
costs big enoug! many users 
pay for the Vi Brox 


Operatior oft 


‘ 
ous. No clamps 
necessary as the 
form keeps the 
And the rugged 
V: Baox Packer ha 
trouble-free daily rvice f 
even when packing the heaviest « 
tainers 

everal sizes of Vi bao 
available for packing b 
torn kegs irum : i] 
apa iti 
Other mode are 


bags weighing upito 14 


Complete information and 
Recommendations on Request 


retoin wires tine . * raceine 


PACKAGING EQUI PwERT s4 ees 


B.F. Gump Co. 


— tngneers & Mantacturers ace | 47) 


1311 S. Cicero Ave., Chicogo 50, i 
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How to IMPROVE Process Vessel PERFORMANCE 


In evaporators, by controlling liquid carry-over 
product loss is avoided, and high purity condensate 
is suitable for boiler feedwater or process use. 


By effecting clean separation of liquid from vapor 
Yorkmesh Demisters improve process vessel per- 
formance. 


In distillation equipment liquid entrainment is 
controlled, giving better quality overhead products 
even at increased thruput rates. 


In refinery vacuum towers, higher quality gas 
oil means higher conversion rates to gasoline in the 
cot cracker. 


In absorbers, loss of absorbing liquid is pre- 
vented. 


In separator vessels ond knock-out drums 
greater liquid recovery results. 


In compressor suction drums, complete liquid 
separation decreases compressor maintenance. 


In steam drums the result is clean, dry steam. 


In vent stacks Yorkmesh Demisters contribute to 
the solution of air pollution problems. 


Write for Bulletin 17 and a complete list of the 
many case histories available from our 


OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N. J. 


Specialists in FLUIDS SEPARATION / ENGINEERS and MANUFACTURERS 
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activation sensitivity, means tor preventing development 
or minimizing the effects of explosively hazardous sub 


stances 


Fluid motion effect on interfacial area of dispersions / 515 
iH 1. Rodge Ve G. Trice, fr /. H. Rushton—Ol im 
portance to desieners is this report which will enable a 
curate computation of interlacial areas of liquid in-liquid 
dispersions on the basis of equipment size turbulence, and 


interlacial tension torces 


Multilayer vessels for high pressure & temperature / 521 
Tr. McLean Jasper \nticipating the chemical engineer's 
desire tor larwse pressure vessels Operatin im the 100,000 Ib 
sin Tative the present state of the scictics ind irt ol 
pressure vessel design and fabrication is reviewed, wit! 


particular emphasis on laminar construction 


Comparative economics of nuclear power development / 527 
Henry C. Ott—Our nuclear powel development program 
is compared with that of the British, with differences ex 


plained wcordineg to techni il i well a cCconone base 


' Cost-saving techniques for 
instrumenting a fluidized bed pilot plant / 531 
R. G. Minet J. D. Mirkus—Experience with a pilot 
plant for continuously carbonizing coal, tor which the neces 


sary control devices wert “ lected athe it} talled with rit 


mum investment 
Annual index, plus new officers & directors for 1957 / i-viii 


Oxygen production doubles in two years / 52 
Industrial news—Mushrooming new facilities plus one 
of the largest generators ever to be built for the chemical 
industry, are doubling the nation’s oxygen production 


Activated carbon from anthracite 56 
Industrial news—How a deve lopment group undertook to 
categorize successfully marketed grades of end product, then 
to produce grades ‘rom the new raw material, and rate 


results according to previously established system 


Petroleum in the jet age / 60 
Meeting report lhe effects that transition to turbine 
propulsion ol aircralt—and even automobiles—may be ex 


pected to have on our petroleum fuels picture 


Scale-up in the pharmaceutical industry / 64 
Meeting report—Formerly an art, scalk up of modern 
fermentation processes is said to employ the best in chemical 


engineering te hnique $ 


Classifier—development of the month / 67 
Centrifugal classifier reduces fine ycle in closed 
circuit grinding applications 


White Sulphur Springs / 78 
An “environmental” study frankly intended to whet your 
interest in springtime activity 


A.1.Ch.E. joins U.E.T. / 82 
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Cover design by Nuclear Congress at Philadelphia / 86 
thon W oe Uranium production steps—new feature of program 





TAYLOR 
COMPARATORS 


QUICK, ACCURATE 


pH, 
CHLORINE 
TESTS 


Complete, Compact 
Kit—Easy for Any- 


one To Use a 


Y a. 


Exact determinations of pH or 
chlorine content can be made in a 
with Taylor 
Easy-to-use Taylor 
Comparators require no additional 
Every 
thing necessary to make tests comes 
with 


matter of minutes 


Comparators 


equipment or chemicals 


each comparator Compact 
available No 
knowledge 
the 
three tubes with the sample, add 
tube, 


carrying also 


experience of 


casc 
technical 


needed To te st, 


simply fill 


reagent to center move color 


standard slide across until colors 


match and read value direct from 


slide 


All Taylor Comparators are durable, 
lightweight portable; many 


dete: 


and 


serve for several minations 
with only a change of color standard 


slides 


re i 
= ' are 


All Taylor 
arry an 


standards 
guarantee 
against fading any 
danger of mechanical inaccuracy 
Each complete set of standards is 
mounted in a lightweight, durable, 


liquid color 
unlimited 


There's never 


plastic slide. There are no fragile 


single standards to handle 


CALL TOUR LABORATORY SUPPLY HOUSE 
for Taylor sets, or write direct 
for FREE HANDBOOK, “Modern 
Cheorine 


ee) 
G - 


ph and Controm” 
Gives theory and application 
of pit contro! Ulvetrates 


ond describes full Teyler line. 


W. A. TAYLOR %:° 


AA ee Rapa ne ae 


NEW HORIZONS... 


PAPER RRO ADI 4 
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TO MEET OUR PROBLEMS REALISTICALLY 


* We must and 
knowledge of the natural world 
more basic 


increase improve ovr 
This 


research, for our reservoir of under 


means 
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standing of the natural phenomena is beginning 
to run dry 

* The fruits of science and technology must 
be made available for the benefit of all the 
people of the world 


* We must hove more and better education 
at the higher levels. The most critical present 
need is for more and better scientists and engi 
neers 

* There must be of re 


continuing support 


search and development activities in all the 
broad fields which can benefit from the scientific 


approach 


says CLIFFORD C. FURNAS* 


Asst. Secretary of Defense 


(Research and Development) 


the breeding grou 


and which cast substantial doubt 
hind 


ble hors 


nadoe 
as to what we may when we arrive 
at the now barely v 

he truggle that we 
they be 


zon 

1 ay 
ire engaged 
whether military or civilian 
to do with sociological 


uperiority. We 


need tl if 


have ba ically 


and technological ot the 


tree world are cons our 


cwlogr il pattern 10 ded o the free 


dom of the individual better © tat 
aa technological 

cerned, we believe t 
with the world 


I am 


following the 


tree 


convinced of 
evel 


yet been substantiates 


The achievement of technological excellence 
the benefit of all 
peoples, is the first and basic necessary step for 


throughout the world, for 


achieving universal and permanent peace and 
well-being 


that civilization 
ompetition or con 

should be 

dull and listh prob 

elf-deteating But 


to their 


l am not uggesting 


will ever be free of 
test nor that it 
world would be 
and 


contest 


ably fruitle 


the irri 


they can witl 


when are « 


lethal 


ipor | 1 to effective annihilati 


limit modert 


r 
v to prevent 


America 


we I 


* Condensed from an address by C. C. Furnas, 
Asst. Secretary of Defense (Research and 
Development), before A.I.Ch.E. at Pittsburgh 
meeting, September 11, 1956 
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scientific, 


efiort 


largest, most 


i seriou 
maintain the 


military organization in 


yur peacetime history. At the same time 


we are gvreatiy expanding our civilian 


technological, and industrial potential 


Chis strong military posture is necessary 


to maintain peace, if that is humanly 


gai 
a world-wide pattern of 
It World War 


hould occur, we 


possible, and thu time to develop 
ociological ex 
cellence III most unfor 
must be in the 
win it so that 
the long 


reasonably 


tunately 
nost 1avorable position to 

could start up anew on 
truggle 1o1 eace iron a 
ound basis 


[his dual task calls for the best po 


ible application of scientific knowledge 
easily observed 
that 


have 


lhe more nuggets ol 


have led to scientifi 
the 
the 


technological advances 


know le dge 


progre now tor most part 


been picked up surface de 
Further 


, 1 
epend primal! iy ona 


posit 
ubstantial, « 
and well- 


prehensive rganized 1 


ind development program 


for both n 


which 
leep into difficult vein litary 
and civilian application 

It often and 


is 


ippear that mulitary 


civilian research and development nee 
least, 


extent, 


ire opposed to each other vr, at 
that they compete oa rtai 


this may be true, but it not always 


the case. In many instances the activi- 

ties are complementary ind | believe can 

be made more 0 
Although it 

ict data (j 


gy), it 


not po ible to get ex 


artially because of terminol 


appears that the total expendi 
ture on research and development in 
America approache dollars 


At the present time the 


five billion 


vear cost 


research and development program 
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Super 





series 
TOPWORKS 


... Give FAST, 
ACCURATE Response! 


iad Buna-N moulded diaphragm, reinforced with 
nylon, gives uniform cross sectional thrust 
over full valve travel. 


iad Cadmium plated pressed steel diaphragm 


' 


i he A 
. 
\ | 


DED 


ae ee 


cases give maximum strength and corro- 
are sion resistance with minimum weight. 
. EN Special chromate treatment provides 
superior bonding agent for paint and 

added corrosion protection. 


NEW Bolted clamp ring device inte- 


| 


grates body and topworks as- 
semblies into a single unit, 
and permits yoke to be 
oriented to any conveni- 

ent position for ob- 
servation and action. 





Four sizes of Super 70 Series Topworks 
are available in both direct and reverse 
acting types. Both are interchangeable 
on single port, double port, or split body 
styles. A single spring, precision cali- 
brated to plus or minus 2% of rating, 
provides accurate travel response to 
changes in diaphragm loading pressure. 
(Reverse type topworks uses recessed 
spring). Ductile iron yoke provides the 
rigidity of cast iron and the safety of 
steel. All units use split and bolted stem 
connector and adjustable travel scale 
plate. 


This advertisement highlights only features of the Super 
70 Series Topworks. For information on the new valve 
bodies of the Super 70 Series line, ask for Catalog 70-11. 


Srack,SIVALLsS &=2RYSON, INC.\ 


Controls Division, Dept. 4—DX12 
7500 Eost 12th Street Kansas City 26, Missouri 
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the VANTON Plastic “Flex-i-liner” pump 


the only (repeat-ONLY) plastic rotary pump 


with no shaft seals or Stuffing boxes 


The unique Vanton ‘‘flex-i-liner” design e/iminates 
stuffing boxes, shaft seals, gaskets and check 
valves. Fluid contact is limited to the inner surface 
of a plastic housing and outer surface of a durable 
precision molded plastic or synthetic flexible liner. 
This allows safe and continuous handling of tough 
corrosives and abrasive slurries 

“Flex-i-liner’”’ pumps are furnished in these materials: 
Polyethylene—‘‘P’’ Series— Excellent resistance to 
strong acids and alkalies. Excellent general chemical 
resistance and non-contaminating. Recommended for 
such typical applications as: Hydrochloric, Chromic, 
Hydrofluoric, Nitric, Phosphoric and Sulphuric acid: 
Calcium and Sodium Hydroxide; Sodium Hypochlor- 
ite; Hydrogen Peroxide and Distilled Water. 

Buna N-“‘N” Series —- High temperature resistance and 
suitable for use with weak acids, strong alkalies, vege- 
table and mineral oils. Recommended for such typical 


Bulletin VP562 on request. 
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applications as: Plating Solutions, Chemical Salt 
Solutions at elevated temperatures; Petroleum Prod- 
ucts; Tuna Fish Oil; Shortening; Ferric Chloride and 
Tile Glaze Slurry. 

Bakelite —“‘B”’ Series — Excellent for organic solvents 
and organic acids. Good for weak acids and alkalies. 
Recommended for such typical applications as Acetic, 
Formic and Oleic acids; Ethyl and Methy! Alcohol; 
Carbon Tetrachloride; Gasoline, Kerosene, Fuel Oils; 
Photographic Solutions and Glycerine. 

Liners are available from stock in Neoprene, Buna N, 
Gum or Natural Rubber, Hycar, Hypalon, Silicone, 
Vinyl or Compar. 

Self priming with a gentle pumping action, Vanton 
plastic ‘‘flex-i-liner’’ pumps are available in capacities 
from 4% —20 GPM and can be furnished direct con- 
nected to constant speed or variable speed motor 
equipment. Vacuums up to 26” Hg. are developed. 


VANTON 


PUMP & EQUIPMENT CORP. 


division of Cooper Alloy Corporation HILLSIDE, N.J. 
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... another example of 


FRACTIONATION KNOW-HOW 
By Foster Wheeler 
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r for Union Bag-Caumy 


| 


ss ides oon te Wi fella ee ae 


plant in TOW on 


in of high purity 


13 mont! 
eflicient vacuu 


2 O00 to 





than-guarantee sp 


Working in close ‘ ‘ { i pstlomer engi 
cers Foster Wheeler ‘ nh oesigi ind conetruct trae 


tionation units to meet specihed quality and quantity 


requirements for the processing of many types of feed 
materials. For further information or a complete de 


scription of this plant, write to Foster Wheeler Cor 


poretuon, 165 Broadway Neu York 0) \ } 
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E “dl - - tt SWIVE L Jol NTS in the military services is about 35 to 40 


per cent of this total, or over one and 
one-half billion dollars per year. These 
save you money t military programs employ about 40 pet 
° cent of the nation’s total scientific and 
engineering talent engaged in research 
| and development. During the past dex 
ade, the stimulus of military activities 
| upon the whole research and develop 
ment effort has, however, been very 
much greater than indicated by the 
above data 
Almost all fields of effort in the civil 
ian research and development program 
are of greater or less interest to the 
military. The converse is not always 
true, because many of the needs of the 
irts of war are highly specialized 
Throughout history, however, military 
efforts have had many direct and bene- 
ficial impacts on civilian life. Consider 
the following 


Napoleon's contest for a practical method of 
| preserving foods, which resulted in a method of 
without removing from | hermetically sealing heat-sterilized foods—the 

; | forerunner of the present tin can. The conquest 
the line of yellow fever under the guidance of the 


THE EMSCO SWIVEL JOINT U. S. Army's Major Walter Reed. The aeroplane, 


which would still be in its infancy had it not 

BREAKS LIKE A UNION been for the stimulus of military need and 
| <—- 

support. The principles of radar. The preserva- 

tion of food by radiation, presently under com- 


ee ; : prehensive study by the U. S. Army, and which 
Within a few minutes you can inspect 1 am convinced will soon hove a major beneficial 


No expensive and service Emsco Ball Bearing impact upon our nutrition. The atomic bomb was 
| born because of military needs, but certainly 


return 0) factory Swivel Joints. Simply break the joint nuclear phenomena already have had substan- 


tial civilian benefits—and we are just at the be- 


Service it 


for repair as you woulda pipe union. Packing ginning. The responsibility for placing “on orbit” 
the well-publicized scientific space satellite 

is then readily accessible and (which has a reasonable probability though not 

. v ar de | necessarily a certainty—of success) rests with the 

easily replaced if necessary. This is Department of Defense. This launching will be 

made possible only because of military develop 


vitally important to the field man ments in guided rockets. 


and reduces maintenance costs. | Many aspects of future research and 


With Emsco you can count on free | development will be the same whether 
the application is military or civilian 


easy turning and years of For instance, the existence of our indus 


economical service life. trial civilization, whether at war or at 

peace, will always depend basically on 

the supply and availability of our nat 

Emsco Swivel Joints are manufactured in all popular sizes | yral resources—the soil, minerals, en 
for practically every type of service; from high vacuum to | °'sy, and water 

Even now, we are facing troublesome 

pressures of 15,000 psi, and from sub-zero temperatures to problems with natural resources, and 


750°F. Simply tell us your application and type of end connec- these are going to become greatly in 
tensified within the coming generation. 


tions required. When you buy a Swivel Joint, specify EMSCO. Be the wartd tenses mare doneds 
populated, and the age-old pattern of sub 

istence agriculture becomes less ade 

| quate to support the race, we will have 

QUALITY 1S OUR PRODUCT to rely more on an industrial patter: 

ind on increasing use of our natural re 

ources. We are in an era of an ex 


(Ractmate 


plosive population increase: nothing in 
EMSCO MANUFACTURING COMPANY sight can possibly stop the trend. Valid 
ameony 


vieon @f The Voungetown 
estimates of world population show in 


P.O. Box 2098, Terminal Annex 
Houston, Texas + Los Angeles 54,Calif. + Garland, Texas (Continued on page 14) 
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IT PUMPS... 
IT METERS... 
IT PROPORTIONS 


IT FEEDS... 


WITHOUT LEAKAGE OR 


CONTAMINATION 


Lapp PULSAFEEDER 
CONTROLLED-VOLUME CHEMICAL PUMP 


If your process requirements demand accurate handling of corrosive and 
non-corrosive liquids, here is the pump for the job. The Lapp Pulsafeeder is a 
piston-diaphragm pump... it has positive displacement with no stuffing box. The product 
being pumped is isolated from the drive mechanism by a hydraulically balanced 

diaphragm, thus preventing leakage or contamination of the product. 

Pumping speed is constant; variable flow results from variation in 

piston-stroke length ... controlled manually by hand-wheel, or, in 

Auto-Pneumatic models, by instrument air pressure responding 

to any instrument-measurable processing variable. 


WRITE FOR BULLETIN 440 with typical applications, flow charts, 
description and specification of models of various capacities and 
constructions. Inquiry Data Sheet included from which we can make 
specific engineering recommendation for your processing requirement. 
Write Lapp Insulator Co., Inc., Process Equipment Division, 

691 Wilson Street, Le Roy, N.Y. 
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swer... 


To trouble-free 
pressure vessel mixing 


Philadelphia “packaged’’ Mixers are designed for 
maximum adaptability to all fluid agitation appli- 
cations. Standardization, high-production and com- 
plete control of all manufacturing by Phillie Gear 
assures you outstanding mixer performance at 
minimum cost. 


Check these wumatteheds features: 


1 Mechanical seal readily accessible .. . just 
loosen coupling bolts ...entire shaft and impeller 
assembly is then independently supported ... no 
lifting equipment required for replacement of seals. 


2 Lower shaft bearing placed close to seal for 
minimum runout... separated sufficiently to pre- 
vent interleakage of lubricants. 


3 In-tank coupling optional... provided if 
desired for easier unit installation . . . not necessary 
where process conditions limit its use. 


4 Seal will operate for years without mainte- 
nance ...is designed for quick replacement as a 
single unit... retention of factory-established shaft 
alignment is assured. 


For complete information, please request 
Bulletin A-256. 














(1) Loosen lock ring at 
top of seal, MIXER 
SHAFT IS NOW FREE 
TO MOVE UP OR 
DOWN THROUGH 
SEAL. Next, loosen 
extra long bolts in 
lower flange of spacer 
coupling. Shaft drops 
until collar rests in cup 
on mixer base flange. 
The entire weight of 
lower shaft and impel- 
lers is supported by 
this assembly 


(2) Remove bolts and 
pull ovt spocer, thrust 
plate and half coupling 
from top of mixer shoft. 
Unbolt and remove 
top of lower bearing 
housing. Loosen bear- 
ing lock nut, remove 
bearing components 
and lower half of 
housing. Note that 
absolutely no lifting 
equipment is needed. 


Remove mechanical 
seal assembly by 
simply sliding it up 
mixer shaft and ovt 
through opening in 
reducer support stand. 
Replace with a spore 
seal assembly and ship 
the old seal to us for 
maintenance. 











| 





philadelphia mixers PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. &G STREET PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS @ SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS + FLEXIBLE COUPLINGS 
Virginia Gear & Machine Corp. « Lynchburg, Va. 
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Here’s the Seal... 


that makes Philadelphia 
Mixers so trouble-free 


Engineers at Philadelphia Gear Works asked 
Garlock to design a seal that would operate for 
years without replacement ... a seal that would 
make it possible to run any chemical, pharmaceu 
tical, or food processing operation under pressure 
without contamination 

These specifications called for a precision-made 
mechanical seal which could outperform even the 
best designed stuffing box 


Herw is the seal Ga lock desiqned for 
Pulte Gea: 


1. The “Philadelphia-Garlock" Seal is com 
pletely self-contained. Factory pre-set no on 
the-job adjustments needed. Just slip over agitator 
shaft, bolt to mounting flange and tighten lock ring 
to shaft .. . makes both installation and replace 
ment easier than with any other design 


2. Standard Seal Assemblies, available from 
Der tenther tchesmatinn on tts. oniteates stock, are constructed with all metal components 
mechanical seal, contact Philadelphia Gear in contact with process liquids made of type 316 


Works. For your other mechanical seal prob- stainless steel, all resilient members of Teflon. It 


lems call your Garlock representative at is the most versatile standard seal available. It can 


any of Garlock’s 30 sales offices and ware- be used with acids, alkalis, most solvents, and 

houses throughout the U.S. and Canada under practically all process conditions. The stand 
ard seal is rated for temperatures up to 450° F., 
pressures to 200 p.s.i.g.; other seals available for 
pressures to 1000 p.s.i..g¢ 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


7. % Fe Zz <> <_~ KX. ; Pachings. Gaskets, Oul Seala, Mechanical Seals 
. Rubber Expansion Joints 
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STAYS TOUGH 
AT SUB-ZERO TEMPERATURES 


Acre Panian .. . odorless, tasteless, rigid 
polyethylene, Best chemical resistance of 
any plastic at room temp. except to acetic 
acid. Excellent impact strength at sub- 
zero temp. Rigid pipe 4” to 2”. Bul. 351. 


LIFE-TIME 


ID STORAGE TANKS 
lines 


vbber 


fem 


myer sy 


Economical, universal protection 
against all alkalis, metallic salts, 
practically all inorganic acids, 
hydrochloric acid any strength 
sulphuric to 50%, nitric to 
20%, phosphoric to 75%. 

Good to 160 deg. F.... 
sometimes higher. Soft 

rubber interlayer aids 

shock resistance, 


THE FINES 

talli Acid Pun 
On job after job, this 80-gpm. centrifugal 
pump has earned highest praise. Hard 
rubber casing and impeller, Hastelloy 
C shaft. Handles nearly all corrosives. 
Mechanically simple, trouble-free. Bulle- 
tin CE-55, Larger Act pumps available. 


i 


NEED SPECIAL FITTIN 


COVER TANKS, PARTS 
If you want life-time corrosion protec. 
tion for special parts needed in quantity 
... we may save for you by molding them 
of Ace hard rubber or plastics to your 
most exacting requirements. Our facili- 
ties among world’s largest. Ask for 
recommendations. 


a processing equipment of rubber and plastics 

















AMERICAN HARD RUBBER COMPANY. 
93 WORTH STREET « 


NEW YORK 13, WN, Y. 
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and 


bil 


from the two 


billion to 1x or 


creases present 
eight 
Consice r 


resource implica 


one half 
lion a century trom now 
you the 
tions of the industrial 
upport that number 


will natural 


tructure that will 
be necessary to 
individuals 

If the standard of living (as measured 
and service of the 


should 


denly be increased to the American level 


by industrial good 


present world population sud 


it would mean an immediate 750 


cent increase in industrial production 


per 


with a proportionately greater increase 
in the use of the natural resources—min 
erals, energy, (for 
complicated reasons, energy needs in an 


and water various 


industrial structure increase more ra 
pidly than population ) 

We already woefully 
many of the necessary resources, 
cially in certain parts of the world, and 
that 
tremendous research and development 


attempt to 


short of 
espe 


are 


it can be readily seen there is a 


chore ahead of us. I will 


point out some of the areas we need to 


explore 


In minerals, the crust of the earth hos not yet 
been thoroughly explored, and many new de 
posits will be found by scientific prospecting 
But, however great the discoveries, the supply is 
finite and is steadily being depleted. As we 
develop the available sources to the limit, we 
must sharpen our ability to use lower grade de 
posits, devise much better methods for reuse of 
usable materials. 

We must devise effective and economical 
means of recovering a variety of elements from 
their very dilute seo-water solutions, in addition 
to sodium chloride, bromine and magnesium. 

A large portion of the world is arid or semi 
arid. Water supply has already become critical 
in ovr Western States. Many parts of the world 
ore in much worse condition. Yet, while we 
greatly need water, the shores of all the princi 
pol countries of the world are lapped with the 
waves of the almost infinite reservoir of ocean 
Thus for, we lack the ingenuity to recover fresh 
water from salt on a practical and economic 
basis. 

In the field of energy, a great new door is 
opening up in the harnessing of atomic energy 
but this is only part of the solution. While we 
worry about a possible de-energized future, 
32,000 times as much energy falls on the surface 
of the earth every day, in the form of beneficent 
rays of the sun, es the human race utilizes in 
24 hours. But we have not yet learned how to 
utilize it. As long os the sun shines, we will not 
run short of energy, though we may always be 
short on the ingenuity required for its utilization 
This is the real danger 


Basically, this is only list 


of problems which scientists and engi 


part ot a 
neers must delve into if we are to have 
the 
satistactory 


basis for building a 
world. As I see it 
cited at the 
met 


nece iry firm 
future 
the four major requirement 


this 


more adequately if we 


must be 
attack our 


rth le 


ire t 


beginning [of 


problems realistically 


(Continued on page 18 
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Pd BAN ME TK PS Se I vi 
a OB ie es Ae ty 
CAPACITY and 
«RPM TABLE 3 a 
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How can it improve handling 
of your liquids and viscous materials? 


Girdler announces a new line of triplex pumps for a wide 
variety Of operations where medium pressures are involved 
for liquids and matcrii Is of viscosities as high as MAIL COUPON TODAY 
40,000 centipoises. The 2bove graph shows their capac 
and pressure ranges 
Mail the coupon for de tails and Job Data Sheet to enal 


us (0 ly 





ise you on how you can improve the 


liquids and viscous materials with these new VOTATOR* pump: THE GIRDLER COMPANY, Votator Division 
eVUTA Mork Rew ° 224 bE. Broadway, Louisville 1, Kentucky 


GIRDLER 


Com po vi 4 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


VOTATOR DIVISION: New York * Atlonta * Chicago * 
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ECPD - EJC* to LauNcH 
MAJOR SURVEY OF ENGINEERING PROFESSION 


Approval by A.I.Ch.£. and other 
sponsoring societies assures start 
of what is expected to be most 
extensive, penetrating study 


ever undertaken of the engi- 
neer, his profession, and his 
role in modern society. 


survey of the nation’s largest pro- 
the 
sion, is to be made under the direction 
of a joint ECPD-EJC operating com- 
This committee is expected to 


fession, engineering protes 


mittee 
be appointed soon by action of EJC’s 
board and ECPD’s council. 
Completion of the survey may coin 
cide with the establishment and initial 
a National Engineering 
toward which is re 
this 
serve to make a basic 


operation of 
Center (progress 
issue). It 


ported elsewhere in 


may thus con- 
tribution to the current effort toward 
integration of the major branches of 
the engineering profession, comparable 
to the contribution of the Hoover Com 
mission's study on governmental opera 
tions 
The 


terned 


urvey 1 expected to he pat 


along lines which will cover 


seven major area In each of these, 
the survey is expected to provide com 
prehensive knowledge of the facts of 
the existing formulate an- 
swers to many penetrating questions, 


for future ac 


situation, 


make recommendations 
tion, and provide ways and means of 
putting these into actual practice. It 
is expected to cost in the neighborhood 
of $1 Financing is under 


stood to be planned on the basis of 


million 


contributions expected from solicita 
and above 
forthcoming 


Foundations, over 
contributions and 
from the various sponsoring societies 


tion of 
made 


Time Decision 


Decision to undertake such an im 


mense, tudy was made 


alter 
determination 


far-reaching 
years of deliberation 
that it 


time 1s 


only five 


and should be 


undertaken at this based on 


the belief that delay will be injurious 


* Engineors’ Council for Profesional De- 
velopment, Thorndike Saville, president; Engi- 
neers Joint Council, 7. H. Chilton, president 
Based on “A Proposal for ao Survey of the 
Engineering Profession,” preliminary edition, 
24th Annual Report, ECPD. 


to the onal welfare, as well as to 
the progress of the profession. 

In this 
application of 


profession has assumed broad respon 


nat 


rapidly expanding 


cience, the engineering 


age oft 


sibilities, among which its traditional 
individual professional 
The present 


concern with 


competence is only one. 
shortage in engineering 
itself, 


underscore 


manpowei 


serious enough by has served 
further to 
major problems confronting the pro 


Critical problems have arisen 


many other 


lession 
in education, manpower utilization, or 
ganization, and in social and economi 
areas; all of these questions intimately 
concern the national welfare 


” The pattern of the future is already 
showing itself in the affairs of today 
Society and technology have not only 
utilized the professional competence of 
the engineer, they look to him to supply 
managerial and executive ability as 
More than ever before, the engi 


neer must today possess the technical 


well. 


ind intellectual discernment to an 
ticipate problems and to solve them 


think of 


make policy in a 


ilmost before others them 
Inevitably 
host of government 
agencie inevitably, national 


policy must be drafted with the aid of 


engineers 
industries and 


just as 


engineer 


Precedent 


Such a projected survey is not com 
pletely without precedent ; similar proj- 
ects have recently been carried through 
in the architectural and legal profes- 

felt that 
exact pat- 


ions. However, it is not 


these surveys can serve as 


terns for the proposed Engineering 


Survey. Particular emphasis will be 
placed on the role and the problems of 


the individual engineer 


Scope 


team 
ascertain the 

facet of the 
engineering profession in America, It 
intended that the work should 
stop there; out of an analysis of the 
data collected will come recommenda- 
future and 


these 


first task of the 


course be to 


The 


must of 


urvey 
facts pertaining to every 
is not 


and 
recoinmenda- 


tions for the ways 


means of putting 





into action According to the 
ECPD, “the Survey's constructive con 
clusions may well be expected to pro- 
vide guides for the profession for the 


tions 


next quarter centrry.” 
Preliminary work has resulted in the 
large areas 


demarcation of certain 


which the Survey is expected to cover 


1. Services and Responsibilities of the Pro- 
fessional Engineer: The professional ethicol 
responsibilities of the engineer. How present 
engineering education and organization should 
be changed or improved to prepare the engi- 
neer for the demands of the future. 

2. Supply and Utilization of Qualified Man 
power: The distribution of engineers in the 
various industries and how their talents are 
being employed. What shortages actually 
exist and how they can best be met 

3. Problems of the Individual Engineer: The 
social origins, background, and education of 
the average engineer and how such factors 
affect his efficiency and sotisfaction in his work. 
His avocations and the degree to which he is 
integrated into the social life of the com 
munity 

4. Auxiliary Engineering Professions: The 
number of qualified engineers who are per 
forming work which could equally well be 
handled by less highly trained personnel. How 
these auxiliary services can be expanded to 
free engineers for positions commensurate with 
their training and abilities 

5. Engineering Education: The advantages 
and the drawbocks of the present engineer 
ing educotion system. The true place of the 
humanities in engineering education Who 
should go into gradvote work tead of in 
dustry, and how 
couraged to do so 





such persons con be en 


6. Unionization and Society Membership 
Rules which should govern the licensing ond 
registration of professional engineers. The pros 
and cons of union membership 

7. Professional Organization Desirable 
changes in the present organization of the 
engineering profession. The relation of profes 
sional organizations to other scientific organ- 
izations, industrio! associations, labor and 
political organizations, the military, and to 
other professional organizotions 


Immediate Plans 


the 
omt operating committee 


appointment of the 
the follow- 


Following 


ing pattern of action is planned 
preparation of a form of organization; 
appointment of a mall 
staff to assist in detailing the program 
ind for later administration of it under 


and submis- 


director ind 


the committee's auspices 

s0n of periodic progress report to 
ECPD EIC so that 
societies may be continuously informed 


representatives. 


and constituent 


through their 














This crystal mode! illustrates the Molecular Sieve princi 
ple. Dimensionally uniform pores leed to adsorption 
cavities. Small molecules poss through the pores and 
ore adsorbed, but large molecules ore excluded. Several 
types of Molecular Sieves provide a renge of pore sizes, 
permitting separation of many compounds. 


ae 


Now...SELECTIVE Separation 
with lV 


LINDE Molecular Sieves, a new class of adsorb 


ents, offer unique performance in product puri 
fication and recovery. These crystalline zeolites 
provide selective separation of gas and liquid 
mixtures in three ways. ..difference in molecule 
size...or polarity...or carbon bond saturation 

Selective removal of contaminants, even in 
trace amounts, is possible at temperatures up 
to 300° F. Selective recovery of valuable stock 
is often accomplished without regard to relative 
boiling points. Co-adsorption eliminates extra 
processing steps by removing several impuritie: 
simultaneously. High capacity is realized 


through a wide range of operating conditions 

Typical uses for Molecular Sieves are the 
separation of n-paraffins from iso-paraffins and 
cyclics extraction of olefins from refinery 
streams and top gases removal of catalyst 
poisons from olefins ...sweetening of natural gas 
and reformer hydrogen purification of an 
nealing gases 

For a descriptive booklet, ‘Molecular Sieves 
for Selective Adsorption,”’ write Dept. CP-1 
Linde Air Products Company, A Division of 
Union Carbide and Carbon Corporation, 30 East 


42nd Street, New York 17, N.Y 





(e20t wane 


MOLECULAR SIiEVES 


The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 
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If Vacuum is 
Your Problem... 


Pramas 9 


We believe we are the largest manufacturers of Steam Jet 
Ejectors in the world. Our volume of business points to the fact 
that Graham Ejectors have always performed in the manner pre- 
dicted—and industry has shown its confidence by generally pre- 
ferring Graham. Remember the old saying “50 million Frenchmen 
can't be wrong” 

We are constantly improving our product. Therefore, if you 
buy “Graham” you are certain of the most modern vacuum pro- 
ducing equipment money can buy 

Send your next inquiry to our nearest office—without obliga- 
tion. We offer you a thorough engineering analysis, resulting in prop- 
erly selected equipment—at competitive prices and good deliveries. 


Graham 


— 2 er 


MANUFACTURING CO., INC. 
415 LEXINGTON AVE., NEW YORK 17, N. Y. 
Offices in all principal cities 
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Noted and quoted 
(Continued from page 14) 


There is a great lag in the beneficial 
results of research and it cannot be 
effective if it is operated on a stop-and 
go basis. At the present time, that which 
is labeled research and development util 
izes about one per cent of the gross 
national product. Perhaps an additional 
two per cent now goes to what might 
be called the “adaptation” of research 
and development result This total bill 
of three per cent of the gross national 
product to make technological advances 
useful and effective does not seem to be 
unduly large; it constitutes the “vita 
mins” of the nutritional substance ot 
civilization. I am quite sure that thi 
proportion of 3 per cent should, for our 
own future welfare, not be decreased 
Perhaps, in view of our present stor k ot 
basic knowledge and of good scientist 
and engineers, it represents about the 
limit of what w 1 handle now. But 
I do believe that w in profitably u 
crease the proportion as we increase 
basic knowledge and the upply { 
educated people who can effectively 
that knowledge 

If some 4-point program such a 
I have outlined is pursued patiently 
and adroitly, | am sure that we will 
not only derive great material bene 
fit ourselves but that we can con 
vince the other peoples of the world 
that we are not such a bad bunch after 
ill and that the free world’s ideological 
tem which is back of these advance 


really the better patter am con 
, , 


vinced that it can and 


However, not until a long 
uture has become history will 


when it was accomplished 


Engineering Engineers? 
} 


Some of the new brarnci 


neering 
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ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 
40' Year 











For power operation... 
clearly superior 


Rockwell-Nordstrom valves’ quarter-turn 
operation allows the use of less complicated 
(and less costly) operators. Lubrication greatly 
reduces torque. The thin, tough film of pres- 
surized lubricant that forms the leakproof seal 
also cuts maintenance and dewn time by stop- 
ping trouble before it starts 


For electric, pneumatic or cylinder operation, 
Rockwell-Nordstrom valves perform better, 
longer, for less money. For more information, 
write: Rockwell Manufacturing Company, Pitts- 
burgh 8, Pennsylvania 


Available at le ading supplies S...€very where. 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 
40" Year of! 























Millions of sharp, superheated particles, (photo shows 
alumina particles magnified 150x) traveling at high velocities 
quickly wear dust collector linings, mains, downcomers, etc 
Metals and most ceramics simply can’t withstand this harsh 


abrasion. But some refractories can 


as high as 2500°F 


even at temperotures 


Refractories ...where abrasion is a problem 


Unequalled resistance to abrasion w! 


morne | 


CARBORUNDUM 


Registered 


a 
- 
~ ~ ¥ 
. 
. " 
~~ , 


VALUABLE INFORMATION FOR USERS OF 


REFRACTORIES @ CASTABLE CEMENTS © POROUS PLATES AND TUBES 


CATALYST SUPPORTS © OXIDE, BORIDE, NITRIDE AND CARBIDE 


HIGH-TEMPERATURE MATERIALS © CERAMIC FIBER 


all in the new magazine ‘Refractories 


MAIL THIS COUPON TODAY — 


Dept. G126, Refractories Division 
The Carborundum Company, Perth Amboy, N. j 


Nome 
Company 


Street 





ie. 
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What makes these 
temperature 
instruments sell? 


ISCHER & PORTER temperature instruments 

sell. We can’t tell you all the reasons why, 
but we know instrument men order them again 
and again 

It must be their reliability. It must be their 
accuracy. It must be their quick response. 

All of these things and more are built into 
F&P temperature instruments. 

Check the many advantages you get with 
F&P instruments: 


Fast response because of balanced design. Thin 
wall bulbs, internal capillary diameters and high 
filling pressure make it so 

High Sensitivity 


For any application between minus 400°F and 
plus 1000°F. 


Linear output in all liquid and gas filled systems 
Positive over-range and under-range protection. 


Up to four pens in one instrument 
Dual control instruments, with al/ 
enclosed within the case. 


Stainless steel parts, controller adjustments 
easily accessible, all controller options available 


accessories 


Even in the smallest details Fischer & Porter 
engineering provides you with the best answer 
to your instrument needs. Write for complete 
details or specific quotations. Fischer & Porter 
Co., 1226County Line Road, Hatboro, Pa 


Illustrated Literature 
on Request 


Catalog 12-A-10 provides complete 
engineering specifications on F& P 
Temperature Instruments. A cop) 
is free for the asking. Write nou 





D FISCHER & PORTER CO. ...... ms 


ee ee eo 


INSTRUMENTATION 
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Dravo workmen complete inspection of four 8,000 galion liquid batch bienders 


The buyer of this process equipment 


Ever face this problem? When new 
production equipment is larger than 
available space, something must be 
changed. Either you raise the roof 
or find a supplier to design within 
your limitations. In this case, four 
liquid batch blenders of 8,000 gal- 
lon capacity were required by a 
large chemical process frm. Work- 
ing closely with the customer, 
Dravo's Process Equipment Depart- 
ment maintained required capacity 
within height limitations two feet 
lower than originally specified. A 


didn't have to raise the roof 


special short-stroke discharge valve 
was designed to operate within 
the reduced space. The bottom- 
entering agitator drive mechanism 
had to be removable through the 
restricted clearance above the floor 
for easy servicing ... without mov- 
ing the blender. 

The solution of this liquid blender 
problem is typical of the custom 
service available to the chemical 
process industries from Dravo Cor- 
poration. Special and large-scale 
equipment is designed and fabri- 





cated to meet particular production 
requirements in the chemicai, food, 
rubber, plastics and allied fields 
Send for Process Equipment Bul. 
letin No. 236. Write to Dravo 
Corporation, Pittsburgh 25, Pa. 


DRAVO 


CORPORATION 


Blast furnace blowers * boiler and power plants * bridge sub-structures * cab conditioners * docks and unloaders * dredging * fabricated piping 
foundations * gantry and floating cranes * gas and oil pumping stations * locks and dams ° ore and coal bridges * process equipment + pumphouses and 
intakes * river sand and gravel « sintering plants * slopes, shafts, tunnels * space heaters * steel grating ~ towboats, barges, river transportatior 
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Low-cost HYDREX® PUMPS | Scams 


| Chemical Engineering Faculties 


outperform more expensive 1956-57. 
pumps on heavy duty jobs | Eset, Soe 


Education Projects 
Committee and edited 
e ° 2 > by Kenneth A Kobe, ( 
H H effi Professor of Chem / 
igh capacity igh Clency - al Engine € ny 1 he domried afiamtiay 
niversity o cxa 
Compact size + Long servic® ince" sine eaccu 
tive Secretary 
A.1LCh I 25 West 4 


62 pages 


This volume, the xth 
and now ay ullable irom 
the Executive Secretary 
schools and department 
engineering in this country an inada 
with the name of each faculty member 
the number of students graduating last 
year (both undergraduate and advanced ) 
the type and scope of curriculur the 
accreditation o onaccreditation of the 


chool, the name I ¢ placer ent ot 


heer ind many more detail 

From the new edition it 1 oted that 
of the 118 American scho« ninety are 
accredited by A.1.Ch.I Also it is in 


teresting to see that in 1955-56 these 
* Allied Chemical & Dye Corporation, Nitrogen Division, Omahe, Neb. hes hed four prea 


Hydrex Pumps operating at its oll storage area for three years. These pumps handle 536 
olls at 3000 S$5U, with @ capacity of 40 gpm. at 50 psi., and have a 18” hg. suction lift. Be 


s granted 2,583 bachelor’s degrees, 
mastet degree | 128 loc 
torates 

all thi niormation 1s 


Bath he simplest heavy d gear For industry 
Sier- HYDREX PUMP : Be ae . invaluable in planning whi to go and 


pump made! Use it in place of 


pumps costing much more foe whom to see when new graduates are 
Outy 2 Only one stuffing box Hydr aulically , : ta oa needed the company. One recruiting 
castings (under suction pressure) balanced handling chemical solutions, fuel —- rei . 


: . . . . oticer of a major compar 11d, alter 
axially oils, lube oils, hydraulic liquids, 
ere. 


























studying the new editior It lear to 





1 that 


The “Hydrex” needs no costly wrorg school for the n e need 
speed reducer—can be direct-con- ! 
nected up to 1800 RPM. Extreme 
simplicity allows heavier construc- 
tion, easier installation and main- 
tenance, less downtime, longer 
life. 


that there 
chemical 
Ss country rat 
rhis, in turn, help 
Models available to pump liquids a school or departmer 
from 32 SSU to 250,000 SSU, at credited by A.I.Cl 
1 to 350 GPM, up to 500 PSI. ccredited departs 
Call your local Sier-Bath Pump portant to industry 
Heavy duty Precision All machined Representative . . . write to Sier- 
R.. ft a ay Bath Gear & Pump Co., Ine., 9277 
Hudson Blvd., North Bergen, N. J. 


fies Bath ROTARY aus 


‘ittsburgh nationa 
EP, October l 


the industri 























Screw Pumps Geerex® Pumps am /” made by 


Mrs of Precision Gears, Rotary Pumps. Flexible Gear Couplings 
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Farsighted management at this petroleum products 
plant is expanding with SW equipment to achieve 
peak production from a single investment. SW's ‘‘double 
motion’ mixing equipment gives fast, efficient, and 
thorough grease processing that will automatically 
increase your product yield. SW Grease Kettles can 
be supplied in steel or alloy material and can be 
designed for direct fire or steam jacket heating. Send 
us your mixing problem! 


STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION 
Cryvteotiers Due fwed Heote 
tvop ‘ t Exchongers 
ond Biernang % 4 ’ per 

Speco arbeon ond A r 
Vessels Syntheses prverters 
BONER DIVISION 
BONERS for Power ond Heat 
Low Presswe Woter Tube fue 


Pockoge Units 


FORGE DIVISION 


Craneshofts Pressure Vewels 








C yinders Mmotiing Wraghens 
Bech-up Polis 


Plants at Werren, Pa. 


WARREN, PA. and Titusville, Pa. 


MACHINERY OIVISION 


Offices in Principal Cities 
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Working at the outer boundaries 


of knowledge 


New Research Laboratories in Parma, Ohio. To expand its pioneering work in 
solid state and chemical! physics, National Carbon Company has enlarged its 
staff of scientists and provided them with an ideal laboratory setup for creative 
work. Typical of their modern equipment is an arc radiation furnace used for 
work on high-temperature experiments. It can bring light from a carbon are 
into focus on a tiny pin-point area, achieving an intensity of several hundred 
million foot-candles — approaching the intensity o/ light near the surface of 
the sun, 


Mechanized tweezers 
handle graphite crystal 
To make it into a proper 
experimental guinea pig, 
the fragile crystal must 
be painstakingly cut and 
mounted so that electri 

cal flow can be measured 
along the unique crystal- 
line directions of graph 

ite. Experiments with 
pure crystals are impor 

tant because all materi- 
als which we know as 
carbon and graphite are 
basically composed of the 
game graphite crystals 
being prepared here 

Tremendous differences 
in electrical behavior, 
thermal conductivity, 
and other properties can 
be traced to variations in 
size and arrangement of 
the graphite crystals in 
carbon products. 
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Sales Offices 


Counting holes of .000004 in. diameter. Contro! of 
porosity in original material is important in pro- 
ducing impervious graphite process equipment. 
Here, liquid mercury under pressure is used to 
get an accurate count of pores in each size range, 
down as small as four-millionths of an inch. 


Counting noses with Carbon-14 atoms. Relative effi- 
ciency of a “tagged” carbon anode material is 
determined from amount of radioactivity in CO 
produced by electrolysis. Measuring gas ioniza- 
tion, the vibrating-reed electrometer detects one 
radioactive molecule in a billion, 


break-through in 
carbon physics research 


promises future advances in carbon 
and graphite products for the chemical process industries 


One more barrier is down. And science 
strides forward in the age-old quest for 
deeper knowledge of carbon, one of 
nature’s more complex puzzles. 

This barrier—the inability to get large 
graphite crystals pure enough for experi- 
mental needs — has now been overcome 
by researchers of National Carbon Com- 
pany. Their new annealing techniques, 
which remove impurities from large 
graphite crystals, also eliminate imper- 
fections and weaknesses in the crystal- 
line structure. 

Several research teams at the new 
Parma laboratories are exploiting this 
break-through of science. The purified 
crystals are being subjected to a variety 
of experimental tortures—electrical, mag- 


netic and thermal. Fundamental facts 
about the behavior of the single graphite 
crystal are being gathered and pieced 
together like jigsaw cutouts—building up 
a more complete and systematic picture. 
In this way, our scientists will be better 
able to predict the properties of new car- 
bon and graphite materials. 

The work on single graphite crystals 
is only one phase of a broad research 
program in carbon physics. The chemi- 
cal process industries, as large users of 
carbon and graphite products, will share 
in the gains from this work of science at 
the outer boundaries of knowledge. Write 
for a new booklet titled “Research,” 
telling more about the work at the new 
Parma laboratories. 


Look to NATIONAL CARBON /or leadersh ip in im pe rvious graphite 


proce SS equipment, activated ca rbon, and othe r industrial carbon need 


NATIONAL CARBON COMPANY + A Division of Union Carbide and Carbon Corporstion 


Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Prencisco. In Canada: Union Carbide Canada Limited, Toronto 
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(8 30 East 42nd Street, New Vork 17,4. ¥. 


--- now the “policy” of 


many Processing Plants 


U.S. GASKET 


Protect costly piping, usually low in impact 
strength, against shock, vibration, expansion 
and contraction. Save their cost in pipe 
maintenance. 

Chemically impervious, non-contaminating 
(TEFLON). 

Eliminate slip-joints, gaskets, adaptors 
Made to mate with any companion flanges. 

Standard Sizes from '4" to 10” I.P.S. 

Ask your U. 8. Gasket— Belmont Packing 
Distributor or write for Catalog EJ-1155. 


UNITED STATES GASKET CO. 
Camden |, New Jersey 


BELMONT PACKING 
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Marginal notes 


(Continued from page 24) 


the educator 
faculties of the 
to know them l on ntinuing 
basis, if you vod cruiting 
relations 

For industry recruiters, the new, ex 
panded edition of Chemical Engineer 
ing Faculties is a must 

Sut recruiting is not the only reason 
for knowing the colleges, their facultie 
their size, scope, and accreditation. I: 
any community, industry and industry 
engineers should know the faculty mem 
bers of their local engineering institu 
tions. It is good professional relations 
as well as a source of research hel; 
and of special training if needed 

An important and highly useful 
volume, this annual edition is an up 
to-date, factual aid to industry, student 
and educator It is also a project of 
credit to those who work to bring it 
out each year D.L 


Fire and Explosion Hazards in 
Organic Peroxides. 
N.B.F.U. Research 


This brochure, published under the 
auspices of the Committee on Fire Pre 
vention and Engineering Standards Re 
earch Division of the National Board 
vf Fire Underwriters, is a valuable 
contribution to the literature of indus 
trial safety. It is, of course, of particu 
lar interest to those companies and in 
lividuals who are directly involved in 
manutacturing of handling any ol the 
organi peroxide 5 

The organic peroxides have assumed 
considerable importance during the 
past decade as catalysts and so-called 
reaction initiators in the organic chem 
ical field. In this brochure has been 
collected the technical information per 
taining to these peroxides, in terms 
of trade names and understandable 
nomenclature, 

Of special value is the Classification 
and Evaluation sectior Here can be 
found descriptions and chemical group 
ings of the organic peroxides and table 
giving the properties of commercially 
available peroxides as well as flame 
ignition and impact test data 

Other subjects treated in the body of 
the brochure are ypl ic atu 
peroxides, fire and explosion hazard 
typical fires and ind pre 
cautionary recomn “ or The last 
named category d in nsider 
able detail. Practix ' ’ ot based 
on operating exp 
storage procedure 


handling method 
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100-ton per day plant built by Lummus for Inland Chemicals 
Ceaneda Limited went onstream 9% months after the 
contract wos signed, 7 months after field work began. 


This sulfuric acid plant was — 


Winter is rugged at Fort Saskatchewan, Alberta. In 
spite of it, this $1,000,000 sulfuric acid plant built 
there by Lummus was completed well ahead of 
schedule, and was making specification product 
within 12 hours of startup. 


That was a year ago. Since then this plant has been 
producing to specification over a range of capacities 
from 45 to 125% of design. 


Why not talk to Lummus before you start 
your next project? 


THE LUMMUS COMPANY, 385 Madison Avenue, New York 17, MN. Y¥. 
Engineering and Sales Offices: New York, Houston, Montreal, Londen, 
Paris, The Hague, Bombeoy. 

Soles Offices: Chicago, Coraces. 

Heat Exchanger Plant: Honesdale, Po. 

Engineering Development Center: Newark, N. J. 


ENGINEERS AND CONSTRUCTORS FOR INOUSTRY 








S  Double- duty with a single pilot 
“only leslie Duo-matie does it 


An “femperatur regulation 


ier » p > eee 7 
.* = ‘ 4 
, - 





. 
This is it! 








The Duo-matic Leslie temperature regulator for controlling 
steam flow is a single unit, wita a single internal pilot valve 
yet it controls automatically soth temperature and pressure 
conditions, No hunting or cycling on low flows . . . eliminates 
temperature “droop” on heavy loads. 

Simplified piping and better control of fuel oil heaters, 
instantaneous and storage type heaters, driers, process heat- 
ers, kettles, open tanks, ovens, degreasing machines, steam 
tables, sterilizers, etc., more than offset the initial cost of this 
superior regulator. 








Investigate “dual-function” Duo-matic regulators — proven 
in service for over 19 years of applications. Leslie Class LTCO Duo-matic tem- 
perature and pressure regulator 





Write for Bulletin 5307 


REGULATORS anpD CONTROLLERS 


LESLIE CO., 241 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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ALLIS-CHALMERS 
Stainless Steel 


GYRATORY SCREEN 


Eight Allis-Chalmers Units Do Same Job Formerly Done by Sixteen 


Electro-Magnetic Screens in Large Chemical Plant 


N THIS installation — as in most plants 
I where screening is done — two factors 
make this remarkable achievement possible. 
(1) The stacked-deck design of the Allis- 
Chalmers stainless steel gyratory screen pro- 
vides up to 35 square feet of screening area 
in just 16 feet of floor space. (2) The gentle 
but thorough gyratory action provides maxi- 
mum capacity by exposing product to entire 
screening area. 

Noise Level Greatly Reduced — The 
comparative quietness of the Allis-Chalmers 
gyratory screens was apparent as soon as they 
were installed. In these units, a dynamically 


balanced mechanism assures quiet, vibration- 
less performance. Operating economy (low 
power requirement) was another advantage 
gained in the change to A-C screens. 


Improved Quality Control — In addition 
to top screening efficiency and economy, this 
newest and finest of mechanical screens is 
built to give you profit-insuring quality con- 
trol and quick, sanitary, simplified mainte- 
nance. Get the complete story. Contact your 
nearby Allis-Chalmers representative or write 
Allis-Chalmers, Industrial Equipment Divi- 
sion, Milwaukee 1, Wisconsin. Ask 

for Bulletin 07B8446. 


ALLIS-CHALMERS 
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(Continued from page 28) 


onneil, maintenance, fire pr tect 
emergency di posal method 

Also included are appendices on sug 
gested warning placards, suggeste: 
emergency procedure placards, and 
trade name index The brochure « 
cludes with a bibliography of 
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AS PARTNERS IN 
YOUR PROGRESS. «. 


RWIICE 


—is a factor! 


+ service engineers are thoroughly familiar with 
electrothermic and electrochemical operations. They are 
competent to render high level technical advice to electrode, 


anode, carbon brick and mold stock customers. 


The alertness of these service engineers in anticipating 
customer needs and wishes is a characteristic plus factor in 


the trustworthiness of GLC carbon and graphite products. 


ELECTRODE The high degree of integration between discoveries in 
our research laboratories, refinements in processing raw 
materials and improved manufacturing techniques is further 


® assurance of excellent product performance. 


DivistoOoun 


Great Lakes Caxb on Co por ation 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N.Y. PLANTS Niogera Falls, N.Y Morganton, N C. OTHER OFFICES: Nie jara Falls, N.Y. 


Ook Pork, ill., Pittsburgh, Pa. SALES AGENTS: J. 8. Hayes Company, Birminghom, Alo., George O. O'Here, Wilmington, Cal. SALES AGENTS IN OTHER 
inc., Chiyode Ku, Tekye, Jepen 


COUNTRIES: Great Northern Cerbon & Chemicol Co., Utd., Montreal, Canada; Greet Eastern Carbon & Chemical ( 
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Standard Milton Roy Motor-Driven Controlled Volume Pump. 


Want to make your 
chemical metering more profitable? 


Your operating and maintenance costs are lowest 


Exclusive Milton Roy 
STEP-VALVE LIQUID END 


Double ball checks, sloping 
passages ond absence of 
air pockets assure highest 
possible volumetric effi- 
ciency. Should a solid par- 
ticle lodge under one suc- 
tion boll, for example, 
second suction ball will seat 
on discharge stroke, there- 
by preventing fluid from 
being pumped into suction 
Piping. 


when you use Milton Roy Controlled Volume Pumps 


for metering process additives 


f 
the features © 
Controlled Vol 
sich contribute 
y an de- 


Here are 
Milton Roy 
ume Pumps wh 
to ther accurac 
pendabilit y: 

can be 


Aquid ends 
ee from 4 variety of 
materials for specific serv 
machined to 
base has 
pro 
for 


con- 


eAll parts are 
‘lose tolerances. - 
= steel construction, 
vides rigidity requirec 
perfect alignment. 
cade have large 
ai ter ratio 80 
support the 
service 


eCross-b 
length-to-diame 
that they fully 
hunger, '™ seneng 
ive of packings 

motors, gears, con- 


“is a beart 
‘hstand shock loads. 


. Itugged 
necting 
easily wit 
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Accuracy of + one percent increases end-product uniformity and 
reduces waste of metered chemicals. The result . . . lower production 
costs, more profitable operation. 


Design and construction dependability provide long service life with 
minimum maintenance. The result . . . lower production costs, more 
profitable operation. 


Milton Roy Controlled Volume Pumps serve equally well as flow con- 
trollers, ratio controllers, or final control elements . . . are available in 
simplex, duplex, and multiple liquid end types. 


Whatever your chemical metering problem or requirement, a Milton Roy 
Controlled Volume Pump or Chemical Feed System will provide a 
trouble-free, economical solution. Capacities range from 3 milliliters per 
hour to 45 gpm . . . at preasures to 50,000 psi. 


Write today for any of these bulletins: 
“Controlled Volume Pumps in Process Instrumentation,’”’ Bulletin 1253. 


“Controlled Volume Pumps in Industrial Water Treating,’’ Bulletin 953. 


x 


“Controlled Volume Pumps in Paper Making,”’ Bulletin 455 


Milton Roy Company 
Manulacturing Engineers 
1300 E. Mermaid Lone 
Philadelphia 18, Pa. 
Engineering Representatives in 
the United Stotes, Canada, 
Mexico, Europe, Ada, 


South America and Africo . 
CHEMICAL FEED SYSTEMS 
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ke WA, 


e Filtration the Answer to High Costs 
of Industrial and Process Water 





Part 1 


The continued expansion of our 
free economy is forcing manage- 
ment and design engineers to face 
the problem of water. Water is as 
essential to industrial development 
as it is to human life. 


Municipal Supplies Limited 

More and more we read stories in 
the daily papers of various cities 
which have had to apply restric- 
tions on water consumption. While 
sprinkling bans may ruin your lawn 
this year, it is an omen of a possible 
water shortage in the future. 


Natural Resources Restricted 

The use of natural water resources 
. . . lakes and rivers . . . is being 
restricted by pollution. For example, 
the entire water of one of the major 
eastern rivers is reused seven times 
while moving one mile down stream. 
To make use of this water for indus- 
trial purposes involves an extensive 
treatment system . . . resulting in a 
high initial capital expenditure. 


Water the Life Blood of Industry 
This is not a patent cliche! It is a 
basic fact. Years ago water's primary 
importance to industry was as a 
means of transportation. Today 
water is essential to industrial sur- 
vival. As with any commodity, as the 
supply decreases with respect to 
demand, the price per unit increases. 
The cost of industrial and process 
water has risen rapidly during the 
past 10 years . . . will rise even fur- 
ther and more rapidly during the 
coming 10 years. 


Methods of Solving Problem 

More and more firms consider the 
problem of water shortage when 
planning the location of new plants. 
Plant sites are chosen near natural 
water resources. When the source 
is a river or lake, their planning 
often includes waste water disposal 
...4@ factor that did not exist some 
years ago. 

River and lake water, particularly 
during rainy season run-offs, require 
water treatment of some sort. The 
higher the quality of the water 
needed by the plant, the more expen- 
sive the water treatment . . . but in 
the long run it pays for itself. 
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Filtration of the raw water with an 
Adams AWF Automatic Filter may 
eliminate the need for a pre-treat- 
ment settling basin. If water soften- 
ing equipment is used, the AWF 
may also help reduce the cost of this 
equipment by the removal of solids 
from the water to be softened. 


Filtration After Treatment 
Where the polish of the industrial 


or process water is a critical factor, 
it very often pays to install a filter 
after the softening equipment. In 
this application the filter acts to 
remove the precipitated sales. These 
salts cause trouble by collecting in 
low spots, or reacting chemically 
when introduced into process solu- 
tion. This phase of keeping your 
industrial water costs down will be 
covered in the next Adams Report. 
Watch for it. 


New Bulletin Available 


Bulletin 909, on the Adams AWF 
Automatic Filter is available upon 
request from the R. P. Adams Com- 
pany, Inc., 540 East Park Drive, 
Buffalo 17, New York. 





ADAMS 


BACKWASH 
DESIGN 


can lower your filter labor costs... 











can save you money! 


is off-stream for as little as two 
minutes and seldom over 15. The 
liquid required for cleaning is 
only a small fraction of that 
needed by other filters using the 
reverse flow techuique. And what's 
more, you get thorough cleaning. 
The Backwash liquid is easily 


recovered if necessary 


R. P. ADAMS CO., INC. 
240 £. PARK DRIVE 
BUFFALO 17, .¥. 
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You clean your Adams filter by operating a few valves 
and often dangerous manual! disassembly and cleaning necessary 


TYPICAL BACKWASH FILTER CLEANING CYCLE 


There are numerous filters which »..11 meet the needs of your particular 
process. Your problem has become . 
Doubtlessly, there are other units which will produce as clear an effluent as 
the Adams filters. So the choice would seem to narrow down to initial invest 
ment. Here you will find Adams filters competitive in price 

What about operating and maintenance costs/ That's where the Adams filter 


“Which one shall I buy?” 


no UUme Consuming 
Your hileer 


| 8. PF. ADAMS COMPANY, INC. 
J 240 toast Pork Drive 
Buflale 17, N.Y 


Crentiemen 


We heave « problem in chemical Gleration 


Please send ws your Bulletia 4%! 
Name Tithe 
Firm 


City 





Help develop the world’s first 
nuclear powered fleet 


Nuclear power offers tremendous advantage for 
naval vessels. From the fuel standpoint, cruising 
ranges are virtually unlimited—-even at new high 
speeds. No refueling facilities will be required to 
replenish nuclear propulsion fuel. Therefore, the 
physical design of the fleet can be streamlined for 
greater efficiency and safety. 

At the country’s largest design-engineering center 
for nuclear power reactors, Bettis Plant in Pittsburgh, 
operated for the Atomic Energy Commission by 
Westinghouse, the application of nuclear power has 
progressed rapidly. However, the nuclear power 
plants already in operation today represent only the 
beginning of a new technological era. Major advances 
in many areas are necessary. 

These include: work in the fields of plant design, 
instrumentation, thermal analysis, process or cor- 
rosion; experimental or theoretical investigations in 
heat transfer under both steady state and transient 
conditions; work with corrosion, particularly with 
metals in contact with high temperature, high 


pressure water: design of heat exchangers, pressure 
vessels .. . to meet the new and severe requirements. 

To do this, Bettis Plant needs farsighted men 
Regardless of your interest, you can choose a place 
in the varied operations at Bettis Plant. 

Atomic experience is not necessary. 

What’s more, Bettis Plant is in Pittsburgh’s 
South Hills. Here you can enjoy good living in 
pleasant suburbs near the plant, and still be conven- 
ient to one of the nation’s most progressive metro- 
politan areas. 

Educational opportunities are exceptional. West- 
inghouse helps you continue your studies at any one 
of three Pittsburgh universities. 


Write for descriptive brochure on 
opportunities in your field. Be sure 
to specify your interests. Address 
Mr. A. M. Johnston, Westinghouse 
Bettis Plant, Dept. A101, P. O. Box 
1468, Pittsburgh 30, Pa. 


BETTIS PLANT 
Westinghouse 
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SUFARE Lc 


3 years on 93% sulphuric acid at Celanese 
—no leakage from these Crane valves 


This operator is closing valves with 
cost records clean asa hound’s tooth. 
They're Crane 1%-inch No. 
3615XW steel gate valves, han 
dling 93% sulphuric acid. Celanese 
Corporation of America installed 
them 3 years ago in its large petro- 
chemical plant in Bishop, Texas. 
After 3 years on service that’s 
rated severe in any plant's books 
these Crane valves are still tight 


still operating easily—and they 


haven't been opened once for re 


pairs or maintenance 


Unusual? Not with Crane valves 
They may look similar to other 
valves on the outside — but inside 
they have the design and materials 
and construction that can mean the 
difference between good or poor 
performance 

That's 
processing plants specify Crane 


why so many chemical 


valves. That's why you're always 


wise to look 
line before 
you buy any 


valve 


Get the facts 
from your 
local Crane 
Representa 
tive, or write 
to the ad 


dreas below 


into the broad Crane 


CRAN E VALVES & FITTINGS 


PIPE « KITCHENS « 


Since 1855 


Vol. 52, No. 12 


Chemical Engineering Progress 


PLUMBING « 


HEATING 


Crane Co., General Offices: Chicago 5, lll. Branches and Wholesalers Serving All Areas 
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BETHLEHEM 
AN Dryers! 


Bethlehem offers Pan 
Dryers for Solids processing such as 


@ evaporation of water and solvents 
from slurries, sludges and pastes 


@ drying of solids 





@ reaction between gases and solids 
or materia! of high consistency 


@ crystallization 


SPECIAL FEATURES 
OF BETHLEHEM PAN DRYERS 


* scraping at wall and bottom if required 
with no galling 

plowing action for exposure and renewal 
of reactant surface 

« intense agitation to break up and cir- 
culate material 


© quick-opening discharge door 
« rapid self-discharging action of agitator 


* agitator biedes designed and constructed 
te resist abrasion and wear 


Bethlehem 
tr. Steintess Steel 


A 


PAN DRYERS 

can be constructed of carbon steel, stainless 
steel and other alloys, and cled materials as 
well as cast iron of various compositions 


TESTING FACILITIES 


BETHLEHEM can help solve your problems for processing and handling 
sludge, pastes and other high-consistency materials. We offer—background 
with case histories—a variety of successful designs —-research experience — 
laboratory test facilities. 

Test deta will uncover better and cheaper ways to handle or process 
your troublesome and high consistency materials. Write us today. 


BETHLEHEM FOUNDRY & MACHINE CO. 


EQUIPMENT PROCESS DIVISION 
BETHLEHEM, PENNSYLVANIA 
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(Advertisement) 


Clarity Measurements in Filtration DICALITE FILTERAIDS 
by Paul W. Leppla, Technical Director L> 4 ’ 


Filtration efficiency is usually measured 


in terms of flowrate and clarity. Flow- let you set “nets” to 


a 4 


rate is readily measured in most plants; 
however, clarity measurements involve ~ ats 
the most difficult aspects of filtration 

technology. Consequently most indus- a t h a ll i 

tries rely upon visual evaluation of Cc c Sizes 
filtrate clarity, which is only semi- , ' 


quantitative at best and occasionally is “ ” 
purely subjective. of fish 

Critical evaluation of filtrate clarity 

requires instrumental measurement. A 

number of satisfactory instruments of 

ped spe net alle pTorregepe a Of course, there’s one fundamenta! difference between fishing and 

e S =e * ques - : . . 
4 : filtration . . . usually, in filtration you're interested in the filtrate, not 


able technique since few of these instru- : , : —s 
ments discriminate between bleaching the ‘fish.’ But you still have to set the right size ‘net’ to get the ‘fish 


of soluble color and the removal of sus- out... and Dicalite provides a full range of superior filteraids to do 
— 2 pean me gm ng pe just that. The two charts below show (1) the sizes of particulates 
eee SF Se a See trapped by different grades of Dicalite and (2) the flowrates to be 


preferred. 
Too, the problem of absolute stand- expected from these grades in typical filtration applications. These 


ards is not yet resolved, resulting in data will give you a clear indication of the Dicalite Filteraids which 
confusion on clarity measurements should provide the optimum balance of clarity and flowrate for your 
from one laboratory to another. One particular operation 

instrument company has available a 
series of calibrated standards, which are 
claimed to be stable, and at least one 
technical society is working on the 
development of absolute reference 
standards so that identical measure- PARTICLE SIZE IN MICRONS 


ments will be possible in different Filteraid 11 16 09 O08 07 O06 OS 04 03 
- y 7 - , ’ Y T ’ y 





laboratories 

Under these circumstances, evaluat- SUPERAID 
ing a series of diatomite filteraids is 
extremely difficult. While Fileeraid A SPEEDFLOW 
may have 909% of the clarification effi- 
ciency of Filteraid B in a raw sugar SPEEBPLUS 
solution, the relative rating in a pectin | SPEEDEX 
system may be only 60°. Moreover, 
the relative clarification of two filter- 
aids with respect to the same liquid | 
may change markedly depending upon Pia 

*0.2 MICRON — Theoretical limit of resolution of optical microscope 


the conditions of the test. Few miereocenes achieve it 
Because of the many variables 80.0 MICRONS — Smaliest particle size visibie to the unaided eye at 10” distance 





involved which can influence results to 
an enormous degree, it is imperative 
that comparative tests duplicate, as = bgey 
nearly as possible, actual plant condi- Qyesene Ghesedtetitias 
tions. Since often this ts difficult, many 

plants rely on the wealth of experience of Various Grades of 


available to them from a leading sup DICALITE FILTERAIDS 





plier in this extremely complex field, 
experience covering many types of 
liquors, filters and operating conditions. 

The chart in the accompanying 
advertisement illustrates a significant 
step forward in this difficult field 
recently achieved in the Dicalite labo 
ratory. While it is possible to calculate i] I 
the average pore size of a filter cake, i CIAL SPREO 
our scientists have known for some 3 suremauo | noo 
time that particles much smaller than - one 15 Dec Aut ut 
the calculated pore diameter are readily 
retained by diatomite filteraids. By 
carefully preparing suspensions of uni 
formly sized particles in the 1-10 mic 
ron range, and conducting laboratory 


WUE UAE. + eoeere ood 


ee ee ie 


a 


























WRITE TODAY FOR 


filtration tests under carefully con . 

trolled conditions, they were able to e : ‘ 

determine exactly what size particles - 4 ) SOOT IOP! ON 

can be removed by cach of the grades la f 6 aan meee ane oe - 
of Dicalite filreraids Geral Laats / 4 DICALITE IN YOUR 


PRO SSINC 
OIATOMACEOUS MATERIALS ROCESIING 





DICALITE DIVISION + Great Lakes Carbon Corp., 612 So. Flower St., Los Angeles 17, Calif 
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About our authors 


Rushton 


Henry Rushton f fluid 
on on interfacial ari of disper 
sions) is currently vi ssident and 
president elect of A } : pre fes 
or of chemical engineering at Purdue 
Having already devoted the major por 


tion of a career making a science out 


of the art of mixing, Rushton is rT 
rently directing the efforts his team 
of mvestigators toward 

compassing field of combinations of 
fluid motion with other unit” opera 
sfer (the end 


Lo 


tons, such as ma trar 
result of the subject dispersions) 
uuthor W, A. Rodger noted in a let 
ter to CEP You might | d 


taff « 7 vord 


ne of your s 
pycnometer” (which ts correct) on the 
NIAGARA Aero HEAT EXCHANGER iginal manuscript, to “psychrometer” 
vhicl ne n yo ypographer 


eter $0 


author 


in the galley 


would be elaiming they are determining 
their densities by divinati sl 
to assure you tha \ I vi 

more standard analy 1 equipme 


Henry C. Ott 


i { rogram lagging? ) 


ress is the 


received his introduction to the nuclear 


7 © 
rouble-Free Cooling Equipment ©." 
ing School at ( j oO! ‘ 
: : : now ORNL. There |! rac a study 
® Cools your jacket water for engines or process equip- of the feasibility of ural uraniun 
ment or electric apparatus. Your closed system keeps free so —— which later 
lui in the initiation of the homogeneou 
from dirt or maintenance troubles. You can cool air, gases, reactor program at Oak Ridge. F: 
1948 to 1956 he was on AF‘ tafi 


chemicals, plating baths, quench baths, welding machines, a =o 
now with Ebasco. In con 
extrusion and drawing machines and hydraulic presses. his article, he told C£/ 
‘ ‘ ; ‘ the profession should have 
You get real precise temperatures, save rejections, lower of facts I have presented abou 
U. S. and British progra It should 


production costs. Use NIAGARA AERO 
Se “7 : be made clear that the article represents 
HEAT EXCHANGER cooling with | cthtels nad eam 


atmospheric air...saves water, pumping, 
of either AEC or |! 


1 
1 personal ippta il 


interpreted as reflecting 
} 


piping and power; quickly saves its costs. , 
. Classmates year ago, R. G., Minet 
und J. D. Mirkus (Cost saving tech 


Convenient Units Up To 30,000,000 BTU Capacity 
Write for Bulletins No. 120, 124 and 132 





NIAGARA BLOWER COMPANY | 


Dept. E.P., 405 Lexington Ave., New York 17, N. Y. 
Krase 





Niagara District Engineers in Principal Cities of U.S. and Canada ; 
mtinued on page 45) 
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WE CAN'T SEND A 


Eimco’s Research and Development Center has the 
answer for the plants with difficult filtration problems. 
The engineers at the Center know that under certain 
product conditions it is unwise for the laboratory to 
try to reproduce plant conditions in which the sample 
was taken. 

The alternate is to provide test equipment at job 
site suitable for wide range filtration problems. Eimco 
has designed several units similar to the unit shown 
above that can be used as standard drums, precoating 
drums, pressure drums and pressure precoating drums. 
These units are also equipped for washing and can 
use several types of cake removal attachments. 


THE 


Salt Lake City, Utah—U.S.A. 


Meow York, MY Chicege, M Sen frencisce, Collf. & Paso, tex. 
Poredens 


SAMPLE 


Eimco’s experience in over half a century of service 
to process industries has given them the advantage 
of understanding filtration problems. The need for 
developing and producing numerous types of filtra- 
tion equipment gives Eimco more opportunity to serve 
the customer's needs. 

Eimco’s objectives are: 1. To solve the customer's 
filtration probiem successfully. 2. To recommend the 
most practical and economical equipment suited to the 
job, and, 3. To give a stand-by consulting service in 
securing maximum benefits from the equipment 

Yes! When you have a problem in filtration, timco 
can help whether or not you can send a sample 


EIMCO CORPORATION 


Export Offices: Eimco Bidg., 52 South St., New York City | 


Ale. Ovivth, Mine, Kellegs, ide. Baltindrs, Md. Piteurgh, Pe. Seattle, Week \ 
Colt Hovsten loses Vencevver 8 © Lenden. Ge torheed Enylo..4 Para treme Milen Nely sohennesburg Sent Atrue \ 
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and it’s dry 


with a Buflovak SPRAY DRYER 


Gives chemicals, pharmaceuticals, 
food products NEW characteristics 
... NEW markets 


From liquid to dry product . . . instantaneously . . . 
and at minimum cost . in compact but accessible 
equipment that is easily and economically main- 
tained . . . those are some of the advantages Bu/flovak 
SPRAY DRYERS provide 

A dry product is produced instantaneously in a 
Buflovoak SPRAY DRYER. The liquid is atomized 
and sprayed into the center of a hot air stream 
Evaporation occurs instantaneously and the dried 
product is removed from the heating zone so quickly 
that all its desired characteristics are retained. The 
operation is fast, sure and economical 

Our engineers will gladly analyze your drying 
problem and make sound, practical recommenda- 
tions based on your requirements. 
your product in the Buflovak Research Laboratory 
and Testing Plant can be arranged. Complete 
information on request. 


50% tanurway 


A pretest of 





Cost-cutting FEATURES of 
the Buflovak SPRAY DRYER 
eHIGH RECOVERY OF SOLIDS—by 


the most efficient collecting system 

eLOW INITIAL COST 
equipment, easily fitted into existing 
building 

eLOW COST OF OPERATIONS 
power and heat consumption 

e EASY TO CLEAN 
bility 

eLOW MAINTENANCE COST —only 
a few moving parts no filters or 
bags to replace 

eCONTROLLED CHARACTERIS.-. 
TICS OF THE DRY PRODUCT 
suitable for market with or without 
further processes ready for immedi 
ate use 


compact 


low 


complete accessi 
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40 TO 400 MESH OUTPUT 
UPPED AS MUCH AS 300% 


4 


FEED SPOUT 





ENGINEERING 
AIR SEPARATORS 
TO SPECIFICATION 


- « « Comes naturally to 
Sturtevant engineers. They 
have a tradition of success 
in developing dry-processing 
equipment and plants for 
more than 75 years — from 
the first rock emery mills to 
the most modern fluid jet 
micron-grinding equipment. If 
your problems include any of TAILINGS 
the processes listed in the DISCHARGE 
coupon, it will pay you to o > mr. 


investigate FINES a 


DISCHARGE — 














WHAT CAN A STURTEVANT AIR SEPARATOR 
DO IN YOUR PULVERIZING SYSTEM? 


In the cement industry, Sturtevant 
Air Separators have a tested record 
of increasing mill capacities from 25 
to 300% while lowering power con- 
sumption as much as 50% when 
used in closed circuit with grinding 
mills. Maybe they can do as well 
for you 

Easily adaptable to your materials. 
Sizes of Sturtevant Air Separators 
range from 3 to 18 feet in diameter 
They deliver fines from 40 to 400 


as high as 100 tons 


mesh at rates 
per hour. 


Designed to cut costs! Sturtevant 
Air Separators are built for a lifetime 
service Rugged 
accessibility 


of low-downtime 
construction plus easy 
for quick maintenance (typified by 
the “OPEN-DOOR” design in othe: 
Sturtevant equipment) assures more 
output per machine-year. Check the 
coupon for more information 


ayton Stree 


Please send me your bulletin on Air Separators 


Also bulletins on machines for 


STURTEVANT 


Dry Processing Equipment 


The “OPEN-DOOR" to lower operating costs over more years 


SEPARATORS 
ELEVATORS 


STURTEVANT MILL COMPANY, 135 


CRUSHERS «+ GRINDERS + MICRON GRINDERS «+ 
BLENDERS +« GRANULATORS + CONVEYORS + 
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‘*Here’s an example of Pritchard’s 
work, Mr. Ross. One hundred 
tons of dry ice per day!” 


“What part did Pritchard play in building this car- 
bon dioxide plant?” 

“The whole works! Design, engineering, supply and 
construction in six and one-half months. This model 
was prepared before we started the job for Standard 
Oil Co, of Ohio.” 


“It looks very interesting. Tell me more about the 
plant.” 

“Well, in addition to its capacity to produce 100 tons 
of dry ice per day, Standard can also divert produc- 
tion to as much as 100 tons per day of liquid carbon 
dioxide when they want to. There are a couple of 
other interesting facts about this plant, too.” 


“For example?” 


“First of all, Pritchard handled both the on-site and 
the off-site facilities. The inside battery limit work 
consisted of the processing unit itself, the loading 
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dock, conveyors, the dry ice presses, sawing equip- 
ment and packing facilities. The off-site work in- 
cluded the rail sidings, paving, all feed and utility 
piping from the battery limits, in fact, everything 
they needed.” 

“You said there were a couple of interesting facts.” 
“Right! And here's a unique feature. These facilities 
were built to utilize a raw material stream of carbon 
dioxide being produced by an existing monoethan- 
olamine absorption unit in Standard’s plant. In other 
words, they are turning waste into profits. The plant 
is designed to permit economical operation at 60% 
of design capacity.” 

“I must say you've convinced me that Pritchard has 
the ability!” 


J. F. PRITCHARD & COMPANY 
4625 Roanoke Parkway, Kansas City 12, Missouri 


December, 1956 
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: (Continued from page 40) 
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Mirkus 


if you want proved niques for instrumenting a fluidised bed 
pilot plant) have rejoined forces with 
ability -* United Engineers Minet was i 
Foster Wheeler, joined United in '5], 
originated coal carbonization program 
choose Pritchard! which he turned over. to Mirkus aie 
this year when Minet was appointed 
chief process engineer. Mirkus was with 
Manhattan project, Cyanamid, and Kel 
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Time after time, Pritchard de- 
signers, engineers and construc- 
tion superintendents have proved 
the fact that they know their way 
around in the chemical process- 
ing field. 


Pritchard knows how to give you Margaret H. Hutchinson 

the facilities you need for han- trays—a new tool for vapor-liquid « 

dling liquids, solids and gases, tacting) had the vision which re 

fractional distillation, gas ab- in the new tray desig 

sorption, evaporation, crystalliza- multi-layer sandwic! 

tion, filtration and heat transfer Past experience with 

as they are applied to the chem- _ trays had prepared he: 

ical industries. und she saw the way 
even leakag« 


Whatever your chemical process- “ 
ing needs, your first step in the 
right direction is to... 
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Basic to Dependable 
Lab Ware -VITREOSIL 


The most exacting needs of 
laboratories throughout the 
world are most eminently 
and successfully met by 
Vitreosil ware (pure f 
silica) produced to the high- 
est standards of quality. 
Chemical purity, high re 
sistance to heat shock, un- 
usual electrical resistivity, 
best ultra-violet transmis- 
sion (in transparent qualli- 
ty) and low initial cost com- 
red to platinum are some 
—. of Vitreosil fused 


aooiie addition to our unusually 
large stock of transparent 
and opague, including 
lazed unglazed cruci- 
les, evaporating dishes, 
beakers, tubing and rods in 
all diameters and sizes, we 
offer prompt fabrication of 
specia! items 
Write today, giving 
full details of your re- 
quirements or ask for 
illustrated bulletin 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC, 


ee 
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POWELL 


for all valwe needs 


for every flow control problem there is a right Valve 


Powell can supply this right valve—made here. For complete information on the Pp 
right of the right material*. Every part wide range of sizes and materials avail- ERFORMANCE 
of every valve must pass rigid inspection. —_able in each type of the basic valves illus- 


And as a final step in manufacture, every trated above, consult your Powell Valve 
Powell Valve has Performance Verified distributor. If none is located near you 
through an actual line test. or if you have a special flow control prob- 


As an aid in selecting the right valve, lem—write direct to The Wm. Powell 
the basic valve designs are illustrated Company, Cincinnati 22, Ohio. 


The Wm. Powel! Company, Cincinnati 22, Ohio... 110th VEAR VE RI FIE D 


POWELL VALVES 


“BRONZE. IRON, STEEL ANDO CORROSION RESISTANT VALVES 
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Corrosioneerin 


Quick facts about the services and equipment available to help you 


News 


reduce corrosion and processing costs 


Published by The Pfaudler Co., Rochester, N.Y., U.S.A. 


Bristol markets some 70 products for human consumption so the need for 
versatile processing equipment is vital. Plaudier glassed stee! reactors of 
the type shown answer this need, and help to keep over-all costs down 
Frequently, standord designs con be adapted, thus reducing initial costs 


How Bristol Laboratories makes glassed steel 
work harder in new product development 


production of 


Any company faced with the com- 
bined problem of providing facilities 
that assure product purity while 
minimizing corrosion can profit from 
Bristol Labora- 
York 


plant procedures 


the experience of 
tories Syracuse New 

Research pilot 
and quality control of production are 
all part of the routine of getting new 
products to market. Key link be- 
tween research and production, of 
course, is the pilot plant. Long ago 
Bristol saw the necessity of having 
process equipment that is inert 
enough to permit handling most of 
the corrosives encountered, particu- 


larly HCl 





Need heat exchangers or reactors fast? 
You can now get two-week delivery 
on Type 316 stainless steel single- 
and double-pass heat exchangers 
from 56 to 316 sq. ft. in size; also 
ten-day delivery on standard glassed 
steel reactors from 50 to 2000 gallons 


capacity 


Vol. 52, No. 12 


For example, the 
Polycycline, Bristol's trade name for 
tetracycline, involves several steps 
fermentation and 


including direct 


acetylation. Corrosion is a serious 
problem in the latter step. It must 
be avoided or the product would be 
come contaminated 
Pfaudler steam ja keted 
steel solved this problem 
economically. Resistant to all acids 
except HF, and all alkalies up to pH 
12 at 212° F., it gave Bristol Labs 
better protection than any other ma 
terial of construction 
glass is inert, there are no undesired 


glassed 


vessels 


Because this 


side reactions. Adherence is no prob- 
lem. This makes cleaning and main- 
tenance easier and quicker. Change- 
over time is reduced to the minimum 
Output is, therefore, greates 

These are some of the advantages 
you gain with Pfaudler glassed steel 
It gives you the versatility you need 
in meeting today’s highly competi 
tive markets. 
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FACTS YOU SHOULD KNOW... 


Recovering waste acids. Large savings 
have be« n realized by removing wa 
ter from dilute acids in the waste of 
Pfaudler has d 


remarkably efficient sys 


plating solutions 
veloped a 
tem which has proved itself in many 


companies 


Getting more for your heat exchanger 
dollar 
which offer great flexibility in heat 
Pfaudler offers 
you substantial cost savings besides 


By stockpiling standard parts 
exchanger de Sign 


faster de liveries 


Titan 


superior in pet 


Continuous 


Superjector is far 


centrifuging. The 


formance to any other type for (1) 


continuously removing solids from 
one or two liquids (2) for continu 
ously concentrating solids by remov 
slurries and dis 


ing liquid from 


charging solids in a predetermined 


dry stat 


Speeding 
Pfaudler 


greatly increases « vaporating capa 


vp evaporation. A new 
wiped film evaporator 
ity through fast heat transfer, pre 


venting product deterioration, im 
proving quality control, saving initial 


costs, reducing space requirements 


Column design. Piaudler tray- and 
packed-type columns of glassed steel 
or alloy materials are designed to 
give you high vapor and liquid ca 
pacity, low vapor pressure drop 
good efficiency under high and low 
loads (and mildly unsteady loads) 
easy installation and cleaning 
Information about these products 
Just check 
what you want in the form below 
it by return mail. If 
enough call 


office 


is yours for the asking 
and you ll have 
that isnt oon your 


nearest Piaudler sale 


THE PFAUDLER CO 
Dept. CEP-12, Rochester 3, N. Y. 


Semi me more imiormation about 


a waste acid recovery syetema f ] 


' 


heat exchangers j Titan Su per jec 


tor centrifuges (| Pfaudier film type 
evaporator [ ] Pfa dier colurnnme [J 


Classed atee! reactors ther prod 
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HOUDRY NOBLE METAL CATALYSTS 


for reforming, hydrogenation, and dehydrogenation 





Houdry Platinum and Palladium 
HOODY Catalysts on hard alumina base are 
manufactured to obtain high, uniform hardness. 
They have proven process efficiency in all alias ae ‘is 
of the following processes: CATALYSTS CATALYSTS 


REFORMING 
DEHYDROGENATION « HYDROGENATION 
ISOMERIZATION ¢ DEHYDROISOMERIZATION 


HOUOR 


PROCESS CORPORATION 
Pioneer in Catalysis 


1528 Wolnut Street, Philadelphio 2, Pa. 


TYPICAL PROPERTIES 











The Houdry Paulsboro, N. J, plant, built in 1940, was the first commercial plant in the world to produce synthetic crock- 


ing catalysts. In the post 16 years, facilities hove been expanded to produce a general line of pelleted catalysts 
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Money is scarce, not just scarce in the sense 
that it usually is for an individual, but scare 
with the big banks and with a good many seg 
ments of industry 

The reason for the tightness in money is not 
government policy or anything artificial. Money 
is tight because the business boom, which has 
been under way for several years, has created 
enormous demands for money to finance not 
only huge industrial expansion programs but 
state road-building programs, school buildings, 
construction of hundreds of thousands of homes, 
and manufacture of new cars and television sets 

Ihe best informed bankers think that this 
tightness will probably last as long as the busi 
ness boom lasts. It seems unlikely that the 
money scarcity will let up in the coming six 
months, but, instead, will probably become more 
stringent. A few people in the banking frater 
nity, however, are beginning to think that the 
boom on its present scale may not last for more 
than another year. They are not looking for a 
depression or anything as gloomy as that, but 
they are looking for a general quieting down of 
the economy 


Money—Supply and Demand 

Money is a commodity like almost everything 
else and is affected by the law of supply and 
demand 
more money by the inflationary process of actu 
ally printing more dollar bills or by selling gov 
ernment bonds which in effect are money. There 
is little indication, however, that Washington 
wants or plans to do anything of this sort 

The money supply obviously comes from de 


Governments can of course produce 


posits made by companies, large and small, in 
the banks. It comes from the savings of indi 
viduals and from the huge pool of funds in 
insurance companies, which also represent sav 
ings 

Industry sometimes raises money for expan 
sion by selling common stock, such as the recent 
$575 million offering to its stockholders by 
American Telephone & Telegraph. Sometimes 
companies sell bonds and debentures to the pub 
lic and other times they borrow directly ean 
insurance companies or banks. Large firms also 
make what are called “stand-by” agreements 
with banks which means that the banks are 
obligated to provide an agreed-upon amount of 
money when needed, and the banks cannot lend 
these funds to anyone else on a long term basis 

Things have gotten so tight in New York 
lately that New York banks have had to go to 
out of town banks to arrange for loans, and now 
these reservoirs are being exhausted. Ther 
have been recent examples where large New 
York banks have gone to industrial firms or uni 
versities that have surplus cash to arrange loans 
for customers that they could not take care of 
themselves 


CEP | trends / ment money 


The government and the Federal Reserve 


Bank are not deliberately creating this situation 
nor have they taken any stringent measures to 
change it. The cause has been booming business 


and booming demand for money. The Federal 
Reserve Bank in effect has been “letting money 
tighten itself” in the opinion of some bankers 
There is no present indication that they want 
to reverse the trend. From a political point ol 
view it is not impossible that Washington might 
not be adverse to allowing things to quiet down 
a bit for a while so as to prevent a boom that 


might get out of hand 


Who Feels the Pinch? 


What will the tight money mean to business, 
to engineers and to the average citizen? Large 
firms apparently have few worries. Most of 
them are very well heeled with cash and have 
already made arrangements for the money they 
may need for growth over the next year or so 
This has been done through securities already 
sold and through the credit standby agreements 
with banks and insurance companies. Chemical 
firms also have a large “cash inflow,” which 
means money that actually comes into the till 
from amortization reserves:and depreciation 
This actually is income that is charged off against 
taxes and can be considered as money that goes 
into the bank. One notable example in the 
chemical field is Dow Chemical Co., which re 
putedly has a cash inflow of around $100 million 
yearly from amortization and surplus earnings 
which can be used to finance building programs 
over the next lew years 

Smaller concerns who want to go into new 
ventures will have (some are already having) 
trouble in getting the needed million dollars or 
so. The problem is not that of paying more for 
money, because in a chemical venture it some 
times makes littl vital difference whether the 
cost of capital is 344% or 5%, because chemical 
ventures expect to make 20%, to 30%, belor 
taxes. The problem is one of getting the money 
at all 

For the average man the moncy shortage will 
probably mean tighter credit arrangements in 
buying a new car and possibly a shorter period 
of payment which 
monthly payments. It will probably mean larger 


obviously means larger 
down payments and higher interest rates on the 
new house. Higher rates will not necessarily 
stop people from buying new houses, but it may 
slow down large developments.* 

Finally, it will mean that ambitious young 
men who have an idea for starting a new busi 
ness should think twice and make sure they know 
where their money is coming from before they 


yo ahe ad 


* For an indication of the importance of home building to ovr 
plostics futures, see CEP Nov. p. 128 





Use the Moly key 
. «+ to better catalysts 


* Selective * Highly 
active 
* Resistant 
fo poisoning * Economicel 


Moly catalysts are selective 


High selectivity is provided in reactions where molybdenum catalysts 
are used. Here are three examples: 
e@ In the production of formaldehyde from methanol, yields 
are almost quantitative. 
@ In the oxidation of aliphatics to maleic anhydride, the product 
contains no by-product maleic or fumaric acid. 
@ In the desulfurization of petroleum stocks, the carbon to 
sulfur bond is selectively hydrogenated with recoveries 
of almost 100%. 
For further data on these reactions as well as many others using 
molybdenum catalysts, write Dept. 23 for our bulletin 
“Molybdenum Catalysts for Industrial Processes.” 


CLIMAX MOLYBDENUM 


500 Fifth Avenue, New York 36, N. Y. 





opinion 
and 
comment 


Professional Needs Change— VERY era of professional life in the United States has brought with 

So Must Societies it changes keyed to the needs of the protession. Sometimes it has 
been at the insistence of its leaders, as when Flexner conducted a sur 
vey of medical education and showed the need for better training 
facilities and better doctors. Sometimes the members themselves bring 
about changes, as when the automotive engineers or the radio engineers 
formed their own society. Sometimes the press of public opinion 
provides the needed stimulus for change, such as the requirement for 
licensing and examination in certain professions, or the use of com 
petitive examinations for admission to our military institutions 
Change is a constant companion of all endeavors of mankind 

The prescience of engineers does not enable them to foresee every 
change or to plan for it; yet changes seem to be pressing in on our 
own prolession, as a matter of fact on the whole engineering calling 

The historical place that professional societies such as the A.1.Ch.1 
have seems to be changing. In the early days, from all information 
one can gather, the membership needed a meeting ground where 
chemical engineers could talk over technical and economic matters 
A.L.Ch.E, filled that need and still does. A later phase, almost con 
current with the first, was the need for technical literature, for a 
magazine in which the os ge of the profession, the data, the new 
techniques could be recorded. Again A.L.Ch.F filled the need and, 
to judge from the growth rate of its magazines and their increasing 
popularity, is still filling it. Our present-day meeting techniques and 
programs and our publications would have been miracles to that early 
band who founded our Institute almost fifty years ago. But their 
descendants take them for granted and are now concerned with other 
sroblems, in particular an immediate one that will also be of such 
erm importance that it may some day take its stand along with the 
publishing, meeting, and committee functions of A.LCh.I That 
problem is financial guidance. 

Of all the unknowns that beset and puzzle our members today, 
this is the most talked of. The one gripe, the one dissatisfaction, the 
one question heard most in discussions among members is remunera 
tion. Engineers ask, “How do I know what I should be pails” or “Is 
my pay comparable?” Employers too have problems. Constantly 
faced with the need to keep costs down, they want to be fair, but faced 
with a need for more help, they too want guidance on fair rates, on 
industry practice. The oad chateaus the new engineers, the employer 
the manager are all worrying about the same thing—practical data 
and guidance on salary scales. The member goes further. He not 
only wants data and guidance; he wants proof that his society is 
helping him to win the recognition he needs as a professional man 
He also wants to know what A.LCh.E. has done on the whole problem 

We have done much in the past—made salary surveys tor data 
issued a tremendous milepost of a study, “Professional Standards,” for 
guidance. But the future will demand more. The changing of Amer 
ican industry—the use of more engineers resulting in a smaller ratio 
of labor to engineers—will bring stronger and stronger demands for 
more and better economic benefits for labor. And the engineers too, 
as their numbers grow larger, will have to have practical financial 
guidance for everyone, including those engineers up ahead on the 
management ladder. What better auspices tor this interchange than 
a professional society such as A.LCh.E.? What has to be done is still 
vague. Certainly, however, the challenge is here and the members 
ought to begin to study this problem, via co amittees, meetings, and 
the literature, to see what service the Institute should render. If we 
don't serve in the area, others will 

F.].V.A 
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HOW TO SAVE $$$$ IN GAS PUMPING COSTS 
WITH INTALOX SADDLE TOWER PACKING 


The sharply lower pressure drop characteristics of 
Intalox sac'dles effectively reduce tower operating costs 
in a number of ways. Particularly striking are the sav- 
ings possible in gas pumping costs. Not only can the 
savings in initial investment in pumps, blowers, etc., 
be considerably less, but operating costs, due to lower 
horsepower requirements, are substantially lowered. For 
example, if we assume three towers of equal packed 
height—one packed with 1” Raschig rings, one with 
1” Berl saddles and one with 1” Intalox saddles—each 


6 


RELATIVE 
GAS 
PUMPING 
costs 


l-in. Raschig Rings 


l-in. Berl Saddles 





l-in. Intalox Saddles 








scrubbing, say, 700 lbs./sq. ft./hr. of inert gas with 
3,500 Ibs./sq. ft./hr. of liquid, a glance at the chart 
below shows the relative gas pumping costs for the 
Raschig ring packed tower is 5.6; for the Berl saddle 
packed tower, 1.9; and for the Intalox saddle packed 
tower, only 1.3. 

The saving is actually even greater than it appears. 
The use of Intalox saddles can result in a reduction 
in tower height of as much as 30% in new tower de- 
sign, which further reduces gas pumping costs, thus 
compounding the savings. 


ORIGINAL LOW PRESSURE DROPS MAINTAINED 


A low initial pressure drop is of little value if the packing 
spalls and crumbles under normal usage. Voids quickly fll 
and pressure drops rise abruptly. The unique shape of Intalox 
results in a rigid, interlocking bed with minimum thrust on 
tower walls and with a minimum tendency to shift and “grind.” 
This, plus the high inherent mechanical strength of the ceramic 
bodies from which Intalox is made, holds pressure drops at their 
original low level and keeps packing replacement costs down. 


Write fer @ copy of intalex Saddle Packing Bulletin 15-29 


U. S. STONEWARE 
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0 True earnings (net earnings plus “excess” depreciation and overhead penalty) of an operating investment 


2) Prospective earnings on reinvestment of recoverable capital. 
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Vorman W. Krase E. |, du Pont de Nemours & Company rive from a philosophy that contemplates 
Wilmington, Delaware 
ontinual turnover of investment. It is 
ne the hard fi of industrial life 
that, despite the best efforts of highly 
competent management operating ale 


earch personnel, some operating 


The philosophy underlying the approach to an important and re 
management function is essentially one of making the investments do not continue to yie 
best possible use of company resources and recognizing 
that such resources may include not only funds available 
for new investment but also the recoverable value of 
operating investments that are no longer satisfactorily 
profitable. Consistent application of this philosophy should 
tend to offset deterioration of earning power and ob lhe 
solescence of products. Turnover of operating investment lems i 
as a result of intelligent shifting of resources can be an ment’s respon 
important factor in keeping a company dynamic yperating investments that appear to be 


tory financial results indefinite 
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permanently in an unsatisfactory finan- 
cial state. Perhaps the reason for this 
is a feeling that there is no problem 
here—the thing to do in such cases is 
to discontinue the operation. Unfortu- 
nately, there is a problem—several prob- 
that requires careful analysis and 
preparation prior to any action. The 
apparent lack of attention to this 
problem may be due to its recent ap- 
pearance in an industry that is compara- 
tively young and that is now approach- 
ing maturity. Other, longer established 
industries have had the problem—some 
in acute form. Here again prevention is 
better than cure and early recognition 
of situations that are a burden on com- 
pany progress frequently permits appli- 
cation of remedies that are less painful 
than those that must be applied at a 
later stage of deterioration. 


lems 


Problems of Discontinuance 


Company problems are basically finan- 
cial since it is the financial aspect of 
the operation that creates the situation 
in need of remedy. However, employee 
problems are also company problems and 
lessening the impact on employees who 
may be displaced is almost always an 
accepted company obligation. This is 
especially true with regard to long 
service employees. Termination pay- 
ments, assistance in finding new employ- 
ment, and adequate notice of termination 
are common types of assistance. 

Company customers who depend on 
the operation must be given ample op- 
portunity to arrange new sources of 
supply. Since most products that are 
involved in these situations are usually 
found in a competitive market, serious 
supply problems will be rare. However, 
there have been postponements of shut- 
down dates to permit customers to make 
necessary alternative supply arrange 
ments, 

Once the decision 
discontinue an operation consideration 
should be given to the timing and con 
tent of announcements to employees, 
customers, and the public. To minimize 
adverse criticism, announcements should 
explain frankly and clearly what is to 
be done, when, and why it is to be done. 
Economic facts are not easily contro- 
verted and must, in the long run, deter 
mine the course of business actions. If 
the company can show that it is cogniz- 
ant of the problems and that all reason- 
able effort has been made to meet them, 
public reaction generally will be sym- 
pathetic 


has been made to 


Employees as Recoverable Assets 


It is especially pertinent in times of 
manpower shortage—particularly tech- 
nical manpower—to recognize that un- 
satisfactory operations tie up not only 
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capital but also manpower that possibly 
could be more advantageously employed 
elsewhere. Disproportionate amounts of 
management time also are required 
when measured in terms of the results 
achieved. 

It is possible to gauge the efficiency 
with which manpower is employed in 
the same way that capital productivity 
is measured. Earnings per wage-and- 
salary dollar is such a criterion. High 
efficiency in utilizing manpower makes 
an operation less vulnerable to the ero- 
sion of profits through rising wages, 
salaries, fringe benefits, pension costs, 
etc. Although this consideration is espe- 
cially pertinent to the choice of ventures 
for new investment, it is also applicable 
to the selection of investments for dis- 
continuance. 


Standards of Performance 

To return to the problem of reviewing 
and appraising company investments to 
select candidates for discontinuance, one 
must decide by what standard perfor- 
mance is to be measured. The first 
problem is whether to apply the same 
standard of performance to all segments 
of the business. There is no question 
that some areas of the chemical indus- 
try are inherently more profitable than 
others and this leads to a feeling on the 
part of some that it is unfair to measure 
performance by the same yardstick in all 
fields. There is force to the argument 
that a well-rounded, diversified com- 
pany is a stable company and, through 
boom and depression, will show a better 
average performance if it comprises a 
judicious mixture of bread-and-butter 
products and so-called glamour products. 
Bread-and-butter products are frequently 
long-established, staple items in a com- 
petitive field involving well-developed 
technology and know-how. Profit mar- 
gins are moderate, but the essential 
nature of the products makes for less 
fluctuation in demand. On _ balance, 
however, it is believed that a single 
standard of financial performance for all 


company operations is preferable. It has 
a unifying effect, does not single out 


special categories of investment for 
special treatment and, most important, 
does not accept the defeatist philosophy 
that there is no hope of ever doing bet- 
ter. 

It is not proposed to argue here the 
merits of the several methods of measur- 
ing the productivity of capital, for there 
is a scholarly treatment of this matter 
that can be consulted (7). Return on 
investment—the ratio of annual earnings 
to average book investment—is used in 
this paper. 


Definition of “Low-return” 


With return-on-investment con- 


the 
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cept, as with other yardsticks of finan- 
cial performance, it is desirable to define 
low-return investments clearly and un- 
mistakably. The simplest method is to 
select a return percentage below which 
investments are classified as “low-re- 
turn.” This has the disadvantage that 
the total amount of investment falling 
below any selected percentage will vary 
widely as economic conditions change. 
In fact a return figure chosen as an 
appropriate standard in 1948 and 1949 
would have yielded a negligible amount 
of low-return investment in 1953 because 
of the improved economic climate. In 
this case one is faced with the necessity 
for periodic adjustments of the standard 
in order to bring a reasonable amount 
of investment under review. 

Some of this fluctuation can be 
avoided by defining low-return invest- 
ments as those that do not exceed a 
stated fraction of the average return on 
the entire operating investment such as 
one fourth or one third. Experience 
shows that such a definition reduced to 
some extent fluctuation of the amount 
of low-return investment. It is an inter- 
esting fact, however, that an increase in 
average return has a surprisingly large 
effect in reducing the amount of invest- 
ment in the low-return category. 

The most predictable results are ob 
tained with the use of a definition of 
low-return that calls for reporting a 
fixed percentage of the company’s tot: 
investment. This method requires th: 
individual investments be arranged in 
decreasing order of return and the group 
at the bottom comprising * per cent of 
the total investment is subject to review 
The amount of investment cut off in 
creases with company growth and is 
independent of fluctuating economic con- 
ditions. 


Reporting Low-return investments 


A group of investments, selected on 
the basis of return, generally will com- 
prise many types of operations and cer- 
tain of these 
from management than others. For ex- 
ample, in a large company there will be 
operating investments that are still in 
the developmental stage by reason of 


deserve more attention 


insufficient time for market development 
or ironing out of process difficulties 
There may be others that produce goods, 
essential to other company operations, 
for which there is no satisfactory alter 
native source of supply. Also there may 
be investments already scheduled for dis 
continuance but accomplishment has 
been delayed. Obviously, reports cover- 
ing these types of investment can be 
brief. Other investments remain in the 
low-return category and these should be 
thoroughly analyzed and reported in 
detail. 
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pro ow 


de managet with an all, con idequately by brief statement 


tatement mainder hould 


analyzed. Such 


1. Number of times product in low-return 


category 

2. Product description and its relation to other 
products or product lines 

3. Foctors leading to unsotisfactory financial 


manufacturing department performance 
supporting research in 


4. Future prospects 


progress, and checking developments likely to 


affect the business 
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5. Future capite!l requirements necessary to 


sustain operations 


discontinuance on other products 


6. Effect of 


ond other departments 


7. Efiect of publ 


discontinuance on customer 


and employee relations 


8. Possibility of facilities in other 


viilizing 
operations 

9 Prospects for recovery of working capital 
ond sale or other dispose! of facilities together 
with estimates of such recovery 


10. Other 


such as cost of terminating employees 


financial aspects of discontinuance 


eflect on 


pension reserve, irreducible plant burden to be 


shifted to other operations, etc 


1!. Departmental recommendation 


Methods of Disposal 
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Table A. 


Loss of Earnings on Discontinuance 

$50,000 
25,000 
4,000 


Average operative earnings . 
Excess depreciation 
Overhead penalty 


79,000 
42,500 


True loss of operative earnings 
Less: state and federal toxes 


$36,500 


True loss of net earnings 


Test operative return lows of operative _cornings 
recoverable capital 


Test net return: 
recoverable capital 


loss of net earnings x 100 = 


Recoverable Capital 


Working capital 
Direct investment 
Allocated facilities 
Foreseeable investment 


Total 
Less: Net of termination payments, 

pension accrual, shutdown expenses, 

etc 1,800 
$233,200 


Recoverable capital 


100 33.8% 


15.7% 


DEFINITIONS 


Average operative earnings (sales less cost of 
sales). These earnings should reflect forecast per 
formance of the operation over a reasonable 
future period. 


Excess Depreciation. If continued operation of 
the facilities will not decrease recovery or salv 
age value, all depreciation set-csides are excess 
and should be added to operative earnings 
When facilities are subject to a foreseeable de- 
crease in recovery or salvage value, the excess 
of set-asides over such annual decrease should 


be added. 


Overhead Penalty. Overhead penalty means 
an trreducible burden which must be borne by 
remaining investments. Allowance should be 
made fer a period of readjustment during which 
port or all of the burden could be absorbed by 
new ventures or eliminated 

Working Capitol. The expression working 
capital means the realizeble value plus of minus 
tax on loss or gain. 


Direct and Allocated Facilities. Direct and al- 
located facilities mean that if facilities can be 
used in the near future, then fair value in such 
use should be included. If they cannot be so 
used, the realizable value, plus or minus tax on 
taxable loss or gain resulting from disposition 
should be included 


Foreseeable investment. Foreseeable invest 
ment refers to additional foreseeable capital ex 
penditure, if any, that must be made to maintain 
operability. This should not include provision for 


modernization or improvements 


Net of Termination Payments, Pension Accrual 
Shutdown Expenses, etc. Less related toxes. 


Test Return. This is essentially an ovt-of- 
pocket loss of earnings expressed as o per cent 
of net recoverable capital available for reinvest- 
ment. it has been found useful to management 
in reaching decisions on low- 


return investments. 


termination of 


CY) CRT ET 
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return operations can be sold as going 
business. The same considerations that 
make an unattractive to its 
present owner usually apply also to a 
prospective purchaser. Then, again, the 
physical location of an operation in the 
midst of other continuing ones at the 
same plant site frequently makes its sale 
to another company administratively un- 
attractive. It is usually only an isolated 
operation that can be seriously consid- 
ered for sale. There is, of course, the 
possibility of removal of the facilities to 


operation 


a new location. Almost always, however, 


the economics of this is unattractive 
Despite these formidable difficulties, the 
possibility of sale deserves serious in- 
vestigation because of the greater value 
potentially recoverable by this means 
than by other methods of discontinuance. 

Recovered capital need not be in the 
form of cash. Conversion of facilities to 
more profitable employment is also effec- 
tive recovery of invested funds. Possi 
bility of such conversion is frequently 
found in service facilities such as steam 
generating, power, and general service 
auxiliaries. Full utilization of 
released facilities may await growth of 
other existing operations or installation 
of new projects. Anticipated future 
needs should be given consideration in 
estimating the recoverable value of fa- 
cilities that may be made temporarily 
idle by discontinuance of an operation 

Low-return facilities that cannot be 
sold or converted to other use must be 
dismantled. It is not uncommon to find 
that salvage value of such facilities is 
approximately equal to the cost of clear 
ing the site 


such 
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Seurce of Recoverable Capital 


Investment in an operation comprises 
working capital, service or 
facilities, and so-called direct investment 
Potential recovery from each of these 
segments varies widely. Working capi 
tal, because it includes salable products 
and other items of an essentially “liquid” 
nature, can usually be recovered com 
pletely. Service facilities that are essen 
tial auxiliaries to many types of opera- 
tions frequently can be converted to 
other use, especially if located at a plant 
site that includes other expanding opera- 
new Direct 
ment in specialized facilities designed 
for a particular product offer the small 
est potential recovery 

Estimates of capital recoverable from 


allocated 


ons or ventures invest 


a considerable variety of process indus 
that 
mately one half of the original book 
value would probably be recovered on 


try investments showed approx! 


discontinuance. These estimates, involv 
ing all methods of disposal, assumed 10 
per cent recovery of working capital 
On this basis, the recovery of original 
investment in allocated and direct facili 
ties averaged 26 per cent. It must be 
recognized, however, that only a detailed 
study of a particular operation can pro 
vide a safe basis for action because of 


COLE BE ES 


} 


the wide variability of the that 


tactor 
determine the extent of recovery of u 


vested capital. 


Finencial Summery—The Test Return 


If reinvestment of recoverable capital! 
just restores the lost earnings, a break 
even situation occurs in which intangi- 
ble rather than financial factors be- 
come of major However, 
if there is a wide disparity between earn- 
ings in the cases, the 
incentive is clear cut and may dominate 
in reaching a final decision. 
Comparison of earnings is not a com 
method in an or 
evaluating 
ventures on a _  ~return-on-investment 
basis. A further difficulty with such a 
comparison is that the earnings resulting 
from reinvestment of the 
capital almost always must be estimated 


importance 


two financial 


pletely satisfactory 


ganization accustomed to 


recoverable 


in terms of the average return obtain 
able from the company’s future invest 
ment program. Recoverable capital i 
not earmarked for a particular project 
into the 
funds available for new investment. For 


ind goes company's general 


these reasons it seems preferable to ex 
the 


earned 


press the break-even comparison as 
that must be 
on the recovered capital to equal the 


per cent return 


NEW DESIGN IMPROVES 
WET CYCLONE PERFORMANCE 


Extended application of wet 
cyclones in the field of sedi- 
mentation sizing is the result of 
recent work carried out at the 
Limburg State Mines in Holland. 


Figure 1 shows a wet cyclone of 
improved modern design. As in the 
case of the older conventional design, 
the feed is tangential. However, cer- 
tain changes in design 


and in method 


Ao 
LOWER 


FEED 
PRESSURE 


, UNDERFLOW 


1f operation have made possible greate 
efficiency and better size separations 

Basic principles of cyclone operation 
have not been altered. After centrifugal 
separation, heavier par 
ticles are discharged at the bottom of 
the cone, and lighter 
leave through the overflow 
with most of the added liquid 

W hereas 
tures were usually made equally 
it has been found that 
give a much better defined 
area of the feed 
quarter that of the overflow aperture 
(see Figure 1) 


and coarser 


finer particles 
aperture 
feed and overflow ape 
large 
large cve lones 
izing if the 


aperture is about a 


Horizontal Operation 


Figure 2 
nontangential currents 
cyclone operating at normal design pres 
sure (left) and at appre 
ciably under design 
showing that the currents at low pres 
sures are unfavorable if constant under 
flow rates desired. At low feed 
rates, in a vertical cyclone, the underflow 
discharge aperture must be made rela 


the 


wet 


shows roughly how 


move in a 


pressures 


pressure (right) 


are 
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ECONOMICS 


lost by discontinuance of the 
operation. This is called the “test” re- 


turn since it is a test of the purely finan 


earning 


al consequences of discontinuance. If 
the test considerably larger 
than the future 


return is 
prospective return on 
tments, the 
sit is not improved by discontinu 

If the test 
the prospective return, there shoul 


new inve over-all financial 


return is well below 


| be 


little difficulty in restoring the lost earn 


ings 


Care must be taken to arrive at real 


istic figures to calculate test returns 


Actual items involved in estimating loss 
of earnings and recoverable capital are 
lable A with a 


hgures 


shown in umed illustra 


tive 
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ECONOMICS 


and 
RESEARCH PROGRAMMING 


This paper offers a method for choosing the most likely 
research projects for active laboratory work from a surfeit 
of ideas, and for reviewing current methods of project 
evaluation. 


B. H,. Rosen 


Cities Service Research and Development 
Compeony, New York 


he basic purpose of an industrial re- 

search organization is to provide a 
method of sound growth for the sponsor 
ing company. Researc! must work to- 
ward preventing technical obsolescence 
both in the present and for the future; 
hence, its activities must be subject to 
both short- and long-range planning. 

There are many areas in which re- 
search should act to maintain and en- 
hance a company's competitive position. 
Research can analyze existing processes 
to determine if operating economies can 
be effected with a resultant increase in 
gross profits. This is generally a fruit- 
ful area since problems are rarely lack- 
ing, results readily applied, and 
benefits are easily computed. 

Research also must maintain the com- 
pany'’s line of products at competitive 
levels. Here too, problems are rarely 
lacking and solution is comparatively 
easy. However, the economic benefits 
of this work are sometimes difficult to 


are 


isolate, 


Economics in Research Programming 


These two areas, process improvement 
and product improvement, are funda 
mental to a research pattern of activity. 

One area in which research can read 
ily determine its contribution to com 
pany profits is in the development of 
new products, particularly those which 
diversify the company’s interests. Here 
the effect of increased earnings is separ- 
able from the over-all earnings picture 
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and research can take its full share of 
credit for the development. Another 
area where research can better the earn- 
ings of a company is the development of 
a new field which provides a greater 
profit margin. 

The emphasis on a payout for research 
expenditures is an omnipresent factor in 
industry today. Top management re 
gards research as a promise—a promise 
which must be fulfilled. A research or 
ganization must pay a return on its in- 
vestment commensurate with that for 
other branches of the company’s opera- 
tions (2,6). If it doesn’t, management 
may revise the research department or 
else purchase its research on the outside. 

One way in which research can satisfy 
management is to determine the direc 
tion in which the company is headed and 
to anticipate imminent and long-range 
needs of the company. As a result of an 
analysis of these present and projected 
needs, several reseach projects will be 
suggested. It is however, that 
project suggestions will arise also from 
salesmen in the field, in the plant, re- 
searchers in the laboratory, and business 
management itself. Generally the oper- 
ating and sales force will come up with 
short-range projects, and research and 
management will propose broader and 
longer range projects. If the research 
organization is functioning properly the 
number of suggestions should be in far 
greater excess than the availability of 
personnel and facilities. The problem is 
then to select the best of these projects. 


usual, 
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A. L. Regnier 


Petroleum Chemicals, Inc. 
New Orleans, Lovisiona 


Evaluation Methods 


In almost all evaluation systems sug- 
gested, the method of rating projects is 
predominantly on an economic basis. In 
general, such methods may be applied to 
only part of the total research program 
Preliminary exploratory research must 
be done in many cases to supply the 
necessary fundamental data for project 
evaluation. This requires that certain 
research funds be dedicated to explora 
tory research without restriction as to 
economic justification 

The project evaluation method which 
follows is similar to a system used for 
several years by Cities Service Research 
and Development Company. First, proj 
ects are written up on a standard pro- 
posal form. Table 1 this form, 
including the project title and: 


show 5 


1. research objective, which is stated in as 
brief, clear, and nontechnical terms as possible. 
requirements, which 
of vorious 


2. estimated research 
contain a breakdown of the cost 
phases of the reseorch work; usually, these can 
be estimated closely from past experience with 
similar programs. 

. estimated ec ics (if project is success 
ful), which is an educated estimate of the return 
to the company. 

4. secondary benefits to company, such as 
advertising value to company; other potential 
uses of the product developed; possibility of 
obtaining royalties; by-product credits not con- 
sidered in the estimated economics, etc. 

5. remarks—any tiiscellaneous information 
pertaining to the research project is included, 
such as methods of approaching the problem, 
literature references on work done by others, 
information on competitive products. 
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6. chances of project success, which take into 
consideration both the probability of solving the 
problem technically and the chances of realizing 
the earnings calculated for the project; this rat- 
ing is established by discussing the project with 
the various interested people 


Plant size may be based on a litera- 
ture survey, on the opinion of marketing 
people, or on the limitations of raw 
material supply 

rhe investment may be estimated by 
setting up a hypothetical flow sheet, 
estimating equipment and 
cost, and determining plant cost with the 
Ur an 


major s§1ze 


use of factors. investment pet 


unit capacity of an analogous installa 
tion may be employed 
Raw material costs are easy to obtain ; 


manufacturing costs may be obtained 
from experience or by the use of esti 
mates for product 
price may be established by market con 


ditions or a market survey 


component items; 


Annual earnings are a relative figure 
in this case and are calculated from the 
differential between the product price 
and the total manufacturing cost times 
the plant size. 

Payoff is calculated by dividing the 
total investment, in this earch 
plus plant investment, 
earnings 


case re 
by the annual 
Cash 
Aries (3) 
crease in total assets resulting from ten 
years’ operation. With 
tax rate and 10% depreciation rate this 
value is the earnings 
(Item 3f, Table 1) minus one half the 
total plus 3b) 
Assumptions are simple statements of 


Happel 


net in 


position, a concept ol 


and represents the 


a 50% income 


hve times gross 


investment (Item 2v 
the bases of the preceding components 

After all the research ideas have been 
written up on the form just discussed 
the next problem is to rate them in order 
of value. A rating s)stem for this pur 


pose has been set up. Under this system 


a project can rate a maximum of 50 


The economics of the research 


allotted the highest number 


points 
project are 
of points 
in Table 2 has 
The relation 


The payoff as shown 
a maximum of 20 points 
relative 
It will 


calcu 


ship between point score and 
payoff is a semilogarithmic one 
be remembered that the payoff is 
lated 
hence the true payoff in 
thi 


are approximately 50% 


on a gross earnings basis and 


years is about 


twice value since corporate taxes 


Depending on 
the policy of the company, the limiting 
value of a relative payoff of 6.4 years 
ignificant advan 


the additional 


may be changed. No 
tage has been found for 


Vol. 52, No. 12 


ECONOMICS 


TABLE 1.—STANDARD PROPOSAL FORM 
Used by Cities Service for Desirib:;) Research Projects 


TITLE of project; 
1. Research OBJECTIVE 


2. Estimated research REQUIREME? |5 
(a) Research scope and estimated 


computations involving income tax and 


pay 


cle preciation to convert the relative 
off to an absolute one for the purpose 
of project evaluation since the project 
rating is relative and many assumptions 
a true payofi 


This 


have an ad 


are too tenuous to justily 
figure at an early research stage 
conversion. however, may 


vantage for some evaluators 


The next assignment of value goes to 
cash 


tated that a disadvantage 
tion is that a large investment 


position. Happel and Aries hav 
of cash po 

even 

how a sub 
total assets 
period of time. However, the 
allotment given by the 


ibove to the total rating offsets thi 


a low rate of return, will 


tantial increase in over a 
higher 


point payotl 


The chances of accomplishing the re 
earch objective successfully is consid 


ered to be of next importance and | 


issigned a maximum of 10 points. Thi 
factor involves technical chances of sol 
ing the problem as well as commercial 
chances of realizing ale If one is ex 
improvement tive 


miming a process 


ry considera 


linked 


being evaluated 


technical chances are a maj¢ 
but, if a 


new product 1 


tion new proces with 


ther 
the le t 


may be ba ed on 


the 


the rating 
t either technical or commerci 
features 

Ten other pertinent factor 
chaff 
he rating and are listed under 
Table 2) 
Each project is then rated by it 
At Cities Ser Re 
earch and Development Comy 


nnowing wheat from complete 


ecom 
iry benefits (see 
tota 


number of points 


actually 


lling into four 


program is set up by 


ng projects as ti 
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i. Estimated ECONOMICS if project 
successful: 
" size 
. investment 
. taw material costs 
. total manufacturing cost 
. product price(s) 
. annual earnings 
9. poyoft yr.(s) 
h. cash position (10 yr.) 
i. assumption 


4. Secondory BENEFITS to company: 
5. Remarks: 
6. Chances of project SUCCESS 


proce cle velopment 


luct development proposal 


>chemica re uscellaneou 


Phe 


pets 
rated projects are re m 


wram, however, must be 


onnel and facilities 


Research Formulas 


Other method determining the 


ue of research projects have 
the literature. One 


I » Re 


earch (J) 


the 
ow of 


Multiply the valve of the solution by 
probability of success, and divide by the 
the work. The resulting number is the probabil 
ity ratio; the higher thet ratio, the higher priority 
the project is almost certain to have on the list 


of projects at Esso 


olu 
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‘ ate on 


marginal 


proht 


theoretical re 


The the 


search expense that the proposed project 


value V 1 


can support in terms of a fraction of the 
new capital investment that is required 
for the project. The larger the value 
of V, the more favorable is the project 
if risks (5) The 
of thi of course a function 
of the accuracy of the assumptions. Ex 
that it is 


calculated research 


are equal,” value 


calculation i 


perience has indicated nece 


; 
to discount the 


lactor 


ary 
value by obtained from previou 
research results 

A third formula ha 
Manley (4) for 
that phase of research effort devoted to 


Thi 


been propo ed by 


specific applic ation to 


new product development equa 


tion 1s as follow 


Kr 


0 Rk: (YSA )/r 


where 


P pla it nvestment 


W = worki Vv capital 


Table 2. 


Payoff (20 points) 
Year 


3.21 
1.61 
0.81 
0.41 
0.21 
0.11 
0.00 


Points 


Cash position after 10 yr. (10 points 


$10,000 -$35,000 

$35,001 -$120,000 

$120,001 $420,000 
$420,001 - $1,500,000 
$1,500,001 - $5,000,000 + 


Chances of success (10 points) 


poor 
uncertain 
fair 

good 
excellent 


Other pertinent factors (10 points 


advantageous company raw material 
position . 

established sales outlet or internal use 

maintain business and/or major 

product 

reasonable plant investment 

than $750,000) 


chances of yielding royalties 
chances of eliminating royalties pay 


low or 


ments 
early realization of research benefits 
long-range insurance 
moderate research expenditure 
(less than $250,000) 
improvement of product quality 


eo fh @€lia uey 


before taxes 
action of! 
levelopment cost 
not tax deductible 
the recoupment period 
annual net sales volume 
the minimum acceptable 
profit alter taxes (as per cent 


on sales ) 


The 


mum amount the company could afford 


value F is a guide to the maxi 


to spend on research and development 


in order to get into the new busine 


Committee Method 


In some there is a commit 


tee, usually called the research and de 


companie 


velopment committee, composed of the 


vice-presidents or other executives in 


charge of manufacturing, sales, and 


executive departments. This committee 


make 


tinuing development project 


decisions about starting or con 
but usually 
no attempt to control the course 
work detail left to 


rtments responsible 


make 


of the such being 


Commit 


this sort usually decide whether 


there is a market for a new development, 


whether the new production or operation 


is commercially feasible, and whether 


expenditures to bring the development 


to a satisfactory commercial stage are 


| in comparison with expendi 


r other purpose 


Limitations 


All the methods cited above depend 
on a goodly number of assumption 
ull the 


umption In the 


the 


limiting factor for methods being 


the value of the a 


formulas, a payout or the requisite fi 


ures for plant investment and profit are 
required, In the case of many project 
obtained with con 


others the a 


these figures can be 


iderable accuracy; in 


curacy is extremely dubiou 


As concerns improved product de 


velopment, where the sales of the pr 


uct are relatively insured and the new 


costs can be closely est 
the 


calculated In 


formulation | 
mated or a ceiling set for this cost 
clo ely 


payout may be 


the case of new processes th accuracy 


is an inverse function of 
generally 
g oc payot 


relatively low in accur 


very 
ng-range 
hort moderate 


range payout 


being more accurate 
The othe 


u ceptible to error is 


item which is 
the 
generally 


major quite 
chance of 
factor 1s ob- 
the opinions of in 


Yet 


a given project 


uccess Th 
pooling 
individual 


tained by 
formed opinions on 


chances of success for 
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to good depending 
of the project and the ob 
The 


are not 


* opinion chances of 
necessarily 
the payout although they may 
a function of the projected research 
expenditure 

Often the upon 
which a project rests can be verified or 
laboratory 
the same 
full project 
facilities 


basic assumptions 


disproved by rudimentary 
work Actually 


problem here that occurs 


one taces 


exploratory 


and manpower are limited, then a method 


election lor if 


of selection must be adopted and the 
original problem recurs 
The 


based on 


Committee System, which is 
the 


executives 


experience and intuition 


of senior can be an exceed 
Here the broad eco 


work 


ingly fruitful one 


nomic justification for research 


can be quickly sensed by seasoned oper 


ating, 
decision to proceed with research work 


sales, and research men, and a 
is a reasonable guarantee that the result 
of research will be utilized 

tant 


required, however 


review ol 
Phe 


estimates of payout and 


“on projects 

uncertainties in 
herent in the 
; must be rea iyed at 


One of the 


chances of succe 


frequent opportunitie more 
for keeping the payout 


the prompt d 


fruitful method 
on research work high i 
have a 
} 


continuation of projects which 


radically reduced payout a indicated by 


the progress of laboratory or market re 

earch 
If the 

original 


optimistic, of the market f 


chemist find his 


engineer of 


were gnificantly 
w the product 


assumptions 
has started to evaporate, it might be a 
iving hut the project 
low! The Nilo | that the pro 
hould be 


helf 


money action to 


fini and placed on 


ready for the day when 


rection is called rarely pays divi 


lends and usually results in a cluttered 
shelf 


One of the ways 


act t 


which the research 


rgvanization car ) improve its orig- 
timates 1 
pleted project 
Major 


may be pinpointed in 5 


nal « by a reappraisal of com- 


liscontinued 


and proj 


ects sources of error in estima 
manner 
future estimate 


inaty 
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Fig. 2. Ripple Trays of one-piece construction 


In Ripple Trays the process industries have a new tool for 
vapor-liquid contacting, and one that is also potentially 
useful for contacting other two phase systems in countercur 


rent flow 


possible by high capacity and simple construction 


A major advantage is the economy made 


The 


adaptability of the basic tray design is demonstrated by 


the wide range of applications in petroleum refining and 


chemical processing which have been covered by relatively 


few Ripple Tray types 


Data presented in the accompany 


ing article include those from studies with ethanol-water 
mixtures in a semiworks unit and from the performance of 


typical commercial operations 


RIPPLE TRAYS — a new tool 
for vapor-liquid 


Ce ABBE RSA. 


WV. H. Hutchinson and R. F 


en year 
engineer 


only in ter bbl { \ il 


llation trays 


though i few had pun t rediscovet 
the advantages o trays, and 


one or two proprietary t were at 
tracting attention. Today a great num 
ber of proprietary trays have come 
the scene to halle nye bubble caps on 

; ae 


number of points, mainly those of 


and capacity oncerned 
with the 
and liquid involve 


the ble con 


since proce ‘ ( 


intimate contacting of vapor 
tors, n 
factors can widely t is not 


likely that a single type will be accept 


range 


able for all needs in a competitive and 


exacting industry. However, a basically 
adaptable device may well be sought 
one possessing enough degrees of de 
sign freedom to meet a wide range of 
particular requirement 


The 


growth of 


present development in out 


many year of experimenta 


The 


tudy of 


tion with different design pro 
gram had its beginning in the 
liquid handlit g capacities ot bubble cap 
gradient 
The principle of tray stability 
duced by this work (4) was 
tended by 


An exploration of widel 


trays as affected by hydrauli 
ntro 
later ex 
tigatior (8) 


differer 


other inve 


R. F. Baddouwr is Assistant Professor of Chemi 
cal Engineering, Mossachusetts Institute of Tech 
nology, Cambridge, Massachusetts 
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Baddou r 


1946 (11 


forms of bubble cal 


dertaker n 


many tunnel cap 


id eve tray as well as novel d 


in which liquid was given dire 


motion by vapor. Figure 1 show 


wt the contactor tuched The con 


clusion drawn from these studies wa 


that the next logical step in tower «ae 
hould he ore by whi } 


could be de 


velopment 
gned with assur 


me of the hydrodynam data fror 


the next phase have been presented (6 


Sieve trays have, in fact proved to be 


high uccessful when properly 


ined, as hown by recent 


78,9 This fact is e peci 
for mall-to-moderate tower 
perating with small-to-moderate liquid 


rate ind when adequate pressure drop 


re tray stability 


the greater 
wever i 
perating Dil and = low 


retain a good operating range 
id tability, double triple 
tream are requ red 
ents additional cost and add 


the liquid 


percentage ot tower volurne ery 
' ‘ 


from tray to 
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Stone & Webster Engineering Corporation 


contacting 


Boston, Massachusetts 


ethciency 


the r’ 


pna ized 
interpreting m 


ion a tray 


ind that a giver 
| active 


ection couk erve at once tor 


ontacting and for liquid downflow 


At thi tage in advanced tray ce 


ign cemed to be one which wouk 


‘ rporate 


low cost of fabrication and installation 


high capacity 


high tray efficiency, of good predictability 


1 
2 
3. flexibility with respect to loed changes 
a 
5 


enough degrees of design freedom to permit 


achieving an optimum design over a wide 


range of requirements 
which 


conventional 


6. low moaintenence under conditions 


would couse fouling of more 


designs 


Description 

Ripple Trays are made 
that is perforat 
nto simu ‘ 


from sheet metal 


n the flat a then bent 


| the wave 





ommodate 


the Via 


truction comp 


! removable 
reterred a how! 
babrication 

ible although 

mn t commort 
because a p sleguar 
enlargeinent ‘ ired and 
little sav i vw effected 
the low w rt ‘ iteral req 
inple istributor hy 
usual of 
e the 


introduc ing 


tributor j 

A numls tandard Ripple Ira 
types has been veloped to provide flex 
bility about mo f the design conditior 


encountered modification ot 


Photos of installation with sectional Ripple Tray constructic + 
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i 


jai requirements. 


ate maximurn 
11% im., corre 
1000 and 


spac l 


hould be accommoda 


1 


froth heights between 
hang ng Va 
the fact 


erve tor ¢ 


r flow tends more 


irea ind lau d flow t 


there is no definite egregat 


more, the smooth and gra 


between high an 
ural adjustment 
changes in fluid r 
which increase “ 
rate of either fluid 


for allowing the san 


po ible to predic nmodate 
greater cor fidence iture ol 
been found that the turbulence o 
is low as an incl ual wetting and 


hieh 4 acing betweet bottom surtace 


ence of itively stagnant 


| 
le functioning efficiently 


important, espec I n services 
coking apt to a problem 


elf-cleaning feature v first rec 


lo visual ze flexibility in term f th i 


bove concept reference n where 


o Figure which show h heigl The 
a tunction ot liquid and when fermentation mash was 
uitable fe unit fitted with trays 

] 


These dat h les were n., large enough 


tray type emiwork 


in. column with air and : the large Instead of 


dep ? lid which 
h flat per 


observed 


Liquid 


atmospheric conditions 


ven a La n (sq.tt 
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ssure 


arop, 


handle sub 


vy Apor 


aps /sq.tt 
average 
operate 
he same 


twice 


thereby requiring 


by the 


pressure drop 
the 


Tray ls 


tray area require Ripple 
mmmer installations on 


vacuum service have exhibited pressure 


tray 


drop as iow a 


ETHANOL-WATER EFFICIENCIES FROM 
SEMIWORKS COLUMN 
lor stripping 


to show 


emiworks data 


om water were taken 





Taped 
win; 


| 
' 
+ | + 
; 


hy 





loading 
loadings 


of troth height with 


liquid 


Fig. 5. Variatior 
Air-water moderate 


test column 


tray for 


27 -in 


Variation of pressure dre 


Fig. 6 


Air water for moderate 


tray 


27-in. test colume 
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VAPOP FLOW 


Fig 4 view in cross section 


Diagrammati 


of Ripple Tray operation 
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CONNECTION 


PAROS OCP CORLL MBP: 


Fig. 7. Semiworks column 


As a check of accuracy, a heat 
was with 
served temperatures. Only the runs for 
which the heat balance checked within 
7% were used in the plots. The aver- 
age discrepancy was 3.4%, an indica- 
tion of the accuracy with which the 
internal 


bottoms 


balance then made the ob 


and compositions of 
were measured. 
the 


less 


rates 
streams 

With intermediate 
streams, somewhat accuracy was 
obtained, possibly because of less com- 
plete mixing than in the relatively small 
external lines. This was evidenced by 
the fact that the intersection of compo- 
sitions of passing streams within the 
column would lie off the operating line 
in many cases and by a varying extent 
Vapor samples, taken from a double 
tube which provided protection from 
rain and spray, were considered to be 
more accurate than the liquid sample, as 
discussed hereinafter 


respect to 
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some of the more pertinent data, ob 


erved and calculated, are 
lable 2, 

The most direct evaluation from ter- 
minal conditions is in the total equili 
brium the entire column 
These were determined graphically by 


stepping off theoretical plates on the x-y 


given in 


Stages tor 


diagram, beginning at the intersection 
of feed and overhead compositions. The 
last fraction of a theoretical plate was 
taken as that fraction of a vapor stage 
required to reach the point on the x-axis 
corresponding to bottoms concentration. 
(There was little difference in the re- 
ult when a fraction of a liquid stage 
taken.). These points 
plotted in Figure 8 against the average 
for the middle tray. This 
with 


was are shown 


tower tactor 
almost identical 
the average for the although 
there is an increase of as much as 15% 
between the bottom and the top. Most of 


average Fg is 
tower, 
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the points are seen to fall in the area be- 
The lower 
influenced 


tween 2 and 3 total stages 


are considered to be 


by the bottom tray, operating with little 


points 


i no froth at the low loads 

From the vapor and liquid samples 
the 
that the unsubmerged 
the 6-ft 


accountable for 


below bottom tray. it was evident 


spargers and the 
were 


bottom section 


fractionation In 


rain in 
Ome 
Figure 9, the individual corrections for 
this effect are hown plotted against Fa 
tray l The points represent the 


calculated 


below 


raction Of a vapor Stage as 
only ; 
the 


established. 


on the basis of the vapor samples 
it 1s that these fall on 
operating previously 
The points thus evaluated are seen to be 


consistent, indicating an 


assumed 
line 
very average 
of one third of a theoretical vapor stage 
and he 
trend with respect to vapor rate or O/1 
The obtained 
inalyses in this case, as contrasted with 


for the bottom section wing no 


consistency with vapor 


a wide scattering of points obtained 


with liquid samples from tray 1, also 


suggests placing more confidence in the 
vapor samples throughout the column. 


] 
| 
Fis 


Fig. 8. Total equilibrium stages for column 
ethonol-water; liquid composition leaving Tray 2 
about 6 mole % 


Table 1.—fqvilibrium Dete for 
Ethanol-Water 


(19.7 tb./sq.in.abs.) 
Mole % Ethanol 


Liquid 
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ill efficiencie see! » fall between 6 
hown plotted a slight trend toward 
le tray. These he higher reflux ratio 
values ve been obtained from the cor- accuracy with whicl 
responding values for over-all stages by the Murphree vapor 
deductir he correction of one third of stant with respect 
tical tray for the botton ection measurable f 
and then dividing by 3. It may be noted st loads recoré 
that most efficiencies fall between 6 was only 6 to 7 
and 80%, with a slight trend toward highest jets of 
higher values as is increased. The nches below tray 3 
greatest range of load is represented therefore, of 
by data for O/V of around 3. These ! s to loading wit! 
data show no reduction in effx rency, as I ree Vap 
Fg is increased from 0.95, the minimum top and bottom tray 
rate to develop froth on the middle tray, , together with 
to more than twice this value. The hump loads. It can be see 
indicated at O/V of around 6 is a reflec- 
tion of the abnormally high individual 
values on the top tray 
Murphree vapor efficiencies have been 
estimated by the conventional equation 
for each of the trays by using points on 
the operating line whicl correspond to 
the respective vapor analyses. Values 
for the middle tray are shown plotted 
n Figure Most the points at 


nimum tor froth are 


"Ox 





3 
4 
i 





~tomr 




















‘om veer 


Fig. 10. Over-all efficiency for three trays Fig. 11. Murphree vapor efficiency for Tray 2 


Fig. 9. Theoretical vapor stages for bottom sec 
liquid composition leaving Tray 2 


tion; ethanol-water; liquid composition leaving ethanol-water; liquid composition leaving Tray 2 ethanol-water 
Tray 2 about 6 mole % about 6 mole % about 6 mole 


Table 2.—Semiworks Data for Stripping Ethanol from Water 


avg. column pressure, 19.4 to 19.8 Ib./sq.in.cbs 


omposition, mote % ethar 
feed bottoms overhead overhead * 


48.7 0.28 47 


16.5 2.98 42 
16.9 2.35 40‘ 
17.22 1.57 43 
16.37 26 43 
16.9 42 


9.38 35 
9.99 37 
8.9 2 38 
934 
8.53 
?.34 
88 
7.75 


culated 
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Table 3.—Ripple Tray installetions in Crude Distillation Unit 


No 


Ripple 
Trays 


Section 


Tower 


Primary 
Atmospheric 


rectifying 10 

rectifying 25 

Vacuum rectifying 6 in. 6 

Stabilizer 30 

Visbreaker - 2 
flash 


, especially over the first 10 mole 
interesting to note that both in 

vestigators found a wide variation in lo- 

0 to 10 


However, one run at 


cal efficiencies in the range of 


or 


mole % ethanol 
much lower concentration, not tabulated 
here because of a 10% discrepancy in the 
heat effi 
ciency with those shown in 
In this run, O/V was 2.7, 
feed concentration was 2.26 
0.05 mole %, 
to 


balance, showed an over-all 


consistent 
10 


Faq was 2.2 


Figure 


and 


be 


mole %, bottom 
ill 


Wa 


ove! efficiency was estimated 


67° 


A large proportion of the liquid rates 


listed here are in the low range for the 
tray type which was in the tower when 
these tests were made, A few runs were 
also made with a tray type designed for 
low liquid loadings, and these showed 
about 10% higher 
than did the data 


comparable flow rates 


efhiciencies 
at 


over-all 
for the other tray 

Murphree liquid efficiencies were also 
calculated for the test tray and are listed 
lable 2 
those for the vapor efficiencies, 
that the to 
the liquid and the vapor 
This had 


true for bubble-cap tray 


in These values are in the same 


range a 


indicating resistance mass 


transter tor 


phases is comparable beer 


found to be 


in the concentration 


13) 


operating same 


range (3 


Cemmercial Applications 


The extent and diversity of commer 
cale applications are indicated by 
of which 
are now operating 


the following list services on 
Ripple Tray 


soon be operating 


or will 


Acetone 
Caust« 


recovery 
scrubbing 
Crude fractionation 
and vacuum) 
Ethanol-water 
Ether-ethanol 
Ether finishing 
Ethylene-ethane fractionation 
Gasoline rerunning 
Gasoline stabilization 
Isopentane fractionation 
Light hydrocarbon fractionation 
run and cracked) 
Naphthalene purification 
Phenol purification 


(pressure, atmospheri 


fractionation 
fractionation 


(straight 
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Design loods 
corresponding to 
30,000 B.P.S.D. 
Oper Corres 
press. 


Tray 
spacing 


24 in 
30 in 
30 in 
20 in 
12 


40 \b./sq.in. gauge 
atmos 

vacuum 
200 |b 
45 |b 


sq.in.gauge 
sq.in.gauge 


Pine oi] fractionatior 
Pyrolysis gas quenching 
otyrene rerunning 

Sulfur dioxide absorptior 
[ar separation 
Performance of Ripp 

to substantiate 
obtained fron 
cribed above 
tests 


and 


mercial operation 
temati ata 


unit ce 


the more sy 


the semiwork nd 
The 


much 


exten laboratory 
ol 


larger 


from ive 


use many more tray 


trays has not been accompanied 


aldi 


create 


tribution and the problems it 
can The 
and the 


diam., 55-tray tower ha 


by mi 


distribution of vapor 


bottom of a 52-1 


liquid at 
been excellent 
as seen through a window during opera 
tion. The low surface tension of boiling 
liquids encourages good distribution 
making it superior in general to that 
obtained with air and water. 

Over-all efficiencies in excess of 80% 
for the absorption 


been shown 


f sulfur dioxide in 


have 
odium carbonate 
sulfite 
d.Le 
1.1 to 
high 


prac 


olution for the production of 
liquor. In the 42-in. diam. tower use 
1,200 to 1,800, and Fy, wa 
24-in pacing 
Based 
a packed tower having 
the 


would have been required for the same 


wa 
1.7 
froth height 
tice 


with and a 


on previous 


iln ost tet 


times tower volume 


Ripple Tray 


service 


A 44-in. diam. tower with forty trays, 
operating on the recovery of pure naph- 


thalene from a coal tar cut, has indi- 


overt ethciency of 
ith I] 
well ab 
Lq@ ha 


hown a high 


cated il 


the 


average 
A 
y 


order . y 


Faq ha 


j 


tray 
2.0, 
been 


pacing run 


the corresponding 
Phis tower ha 
flexibility 
tribution throughout 

A recent application of Ripple Trays is 
unit to 


while 
about 400 
degree of dis- 


and excellent 


that enabling an oil refinery crude 


operate above 150% of its original design 
throughput. Preliminary operating data 
have shown no indication of towers lim- 
ting of 31,500 
bl maxi 


mum et 


with a crude rate 


tream day, a temporary 
The orig 
bubble-cap 
For 
were 


all 


shown 


by auxiliarie 

with 

B.P.S.D. 
Trays 


hell in 


design 
had 


nal capacity 
20.000 
Ripple 


same 


trays been 
modification 
nstalled in the 
ocations affected by 
in T able 3 
ha comparable 
that the bubble 


cap installations when operated at their 


the 


ling, as 


in gen 


loac 
Fractionation 
reported 4 


eral been 


to obtained with 


respective optimum loading 
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Notation 
gross tower factor, u « (p,) 


based on 
area of 


linear velocity 
gross 
column, ft 
vapor density, Ib. /cu.ft 
liquid rate based on gross cross-sec 
hr.)(sq 


vapor 
cross-sectional 


soc 


tional area of column, gal 
ft.) 

molal ratio of liquid rote to 
rate within the column 


vapor 
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INDUSTRIAL 


(PLOSION 
HAZARDS 
DETECTION 


Courtesy National Board of Fire Underwriters 


This electroplating works blast in Los Angeles in 1947, involving a mixture 
of perchloric acid and acetic anhydride, brought death to 17 persons and 
wrecked 60 bu ldings 


The “powder men” at Du Pont, in their explosion hazards 
testing program, have come upon some significant data 
which are interpreted in the accompanying article. Spe- 
cifically, the results of some typical investigations, that is, 
a dust-explosion hazard, safe handling procedures for an 
unstable solid or liquid, and a rapid vapor-phase reaction, 
are presented. Although some costly or cumbersome re- 
strictions on plant procedure may sometimes result, they 
seem, to date, to have been effective in improving the safety 
and stabilizing the economics of Du Pont operations. An- 
other important factor, which weighs heavily during periods 
of insufficiency of labor supply, is the community peace 
which accompanies industrial activities free of explosion 
hazards 


Hamilton Lewis E. |. du Pont de Nemours & Company, Penns Grove, New Jersey 


1. IGNITION REQUIREMENTS 


Knowing that potentially hezardovws « 
wre likely to exist, one moy occept ther 
attempt to prevent their activatior Obvec 
some idea of the ease of mitiatico , wi 
phenomena is needed 
vestigatior by 
thin Du Pont “1 ‘ ent , 
vithin Du Por | 2. PROPAGATION PARAMETERS 
With increasing int 
‘ ' Usually a more realistic approach, when the 
i rapidly expanding ; 1 em] dificulty of identifying all powlble means of 


on initietion is though? ovt, is to prevent the cond 
tions which permit the development ” propege 


tion of explosive reactions 


3. BLAST EFFECTS 


it there it no possibility of preventing 
explosion, Wt is necessary to devise pr 
Hamilton Lewis is with the Explosives Deport minimizing the effects of the wore? 


ment, Burnside Laboratory occurrence 
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technique 


Fig. 2. Electrical sensitivity box and power-supply console. Spark is discharged through phonograph 
held in adjustable vertical rod in transporent box connec 
Input voltage voriable from 0 to 500 v 


needle to square brow plote. Electrical 
tions are made on right side of box is fed to individually 
switched condensers, in parallel, which discharge through high voltage step-up transformer in console 


similar 
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thon pha 
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ment re . effectivene 

ale or rupture 
concerned 

ultimate 
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tial ] tl 
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i by commercial mantle 


Fig. 3. 1,500 cc. test vessel 
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and transducer leads are attached to closure at left 
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be me 


requ re 


is measured and controlled by potentiometer at 


re 
is omplified and 


Fig. 4. Recording instruments. Initial temperot 
transformer box in center, rear. Strain-gouge signal 


left Firing is accomplished by 
which is photographed 


traced on oscilloscope cathode ray tube 


. - 
Fig. 5. Hartmonn apporetus. Metal test chimney ot left fits over dispersior 


Air in reservoir, right, is ted in through quick opening valve on signe 
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Fig. 1 
0.02-g 
bouncing by taper pin protruding to right 


impact test apparatus. Anvil at bottom supports gilding metal cup containing 


sample. Latter is confined by a “striker” piston which is prevented from 
The 5-kg weight, which can be dropped 
from varying heights, rest on striker. At right is crank which regulates height of drop 
weight release mechanism, and protective door which limits scatter of metal particles 


is opened to left 
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ee ee ee 
Table 1.—Explosive Properties of 4-Nitro-2-Amino Anisole 
(Air-dispersed 
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qg/\ ky joules Remorks 
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0.033 10 
0.041 38 
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0.41 30 
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USEFUL GENERALIZATIONS 
ON SENSITIVITY 


The thermal stability of a compound 


oflected markedly b pr 


}. Compour ing weok 


ned chemica nds ore likely 1 
several modes 
Outside of 


f the obvi 


the latte 

eliable metho 
damage because of 
nteread i preventing 


instance 


system 





mbustible 
stibles in 
jrawing somple over heoted 


ng change n resistance of wwe 


Safety Applic 





i er ‘ E r pr ure, turther 
' 
Table 2.—4-Nitro-2-Amino Anisole S one coy 
plant operator must be « 
Pressure-time character; vented vessel tests f course, lest the nozzi: 
Concentration Vent ratio, Max. AP, x. rate Time to max. P, corroded, or otherwri modified dur- 
q/! sa.in./ou.t Ib./sa.in Ib. /sa.in. / sex sec ing operation It 1] . ted, in 


0.41 0 70 10,400 0.12 dentally, that the disk m function 
0.4) 1.13 63 8,000 > 0.03 irly in order to limit the peak pressure 


0.41 4.51 45 8,670 » 0.012 t i low value; hence 
0.4) 10.15 27 5,760 , 0.013 viene heaentane 


0.49 0 88 10,100 0.026 According to Table ¢ 

0.49 1.13 70 11,600 - 0.021 to increase the nitroge: 

0.49 4.51 45 5,720 , 0.015 ec cigh wale ‘ 
0.49 10.15 26 5,760 > 0.011 

0.57 10.15 23 3,550 » 0.011 ' nstitutes about 60% of the total 

ODO LOE AAAI © EM in order to prevent an explosion of the 

met! iir mixtures by a hot wire at 

Table 3.—4-Nitro-2-Amino Anisole yc and 400 Ib./sq.in. gauge. The 


Dust explosions -atmospheric dilution effects pressure development potential is signifi 
cantly reduced, of course, in proportion 


to the extent th. tdded nitré 


Concentration . 
to the amount of nitrogen added, or 


CO, added, Max. AP Mox rate Time to max conversely, a the oxygen content 
q " 
~ tb. /0q.1n We. /9q.in. / ae = lessened. In other words, it may be 


20 54 3,420 0.03 possible, for example, to tolerate greater 
70 10,100 0.12 than 4% Os in the system if the equip 
ee 1,980 0.06 ment is capable of withstanding appre 
68 10,400 0.026 

ciably greater than operating pressure 1 
38 1420 6.080 the event of a blast. As noted in several 
28 200 0.145 


0 
44 200 0.18 parable molar concentration of water 
vapor, that is, 60% steam iu > al- 


cohol, 3 1% ©., and 13.6¢ Neo needed 


other instances, it was found that com 


to prevent combustion of methanol under 
Table 4.—Methanol-Air Explosions otherwise identical conditions. Carbon 


Closed bomb tests in air dioxide is generally a more effective ex 
plosion inhibitor than is either nitrogen 


Init Metharol Max 
or steam, unless the former can be ex 


Experiment pres., in vapor \e 
No Ib. /sq.in 5 Ib. /sq.in sec pected to react chemically and exo 


260 23.3 1,800 thermically with the combustion inter- 

130 23.6 1,890 mediates 

225 23.3 1,650 ' : It ha already been intimated that 

— = = ’ ensitivity data, particularly for solids 

225 46 580 ’ ind bulk liquids, are largely specific and 
empirical. For this reason, no examples 

* Squib initiated; all others, hot wire ire preset ted. because no trends can be 


A A ME ee llustrated 


Table 5.—23% Methanol-in-Air Explosion 
Literature Cited 
Vented vessel! tests 
1. Bowden, F. P., and A. D. Yoffe, “Initiation 
Initial temp. 225° C Initial pressure 400 Ib ' and Growth of Explosion in Liquids and 
- Solids”; Cambridge Univ. Press (1952) 
No sq.in./ou.ft Ib. /sq.in sq. . © mox. P la. ibid., p. 22 
2. Howell, S. P., and J. E. Tiffany, U. § 
17 0 1,580 0.08 Bur. Mines Tech. Paper No. 186, Gov 
60 0.5 540 0.10 ernment Printing Office, Washington, D. C 
59 10.9 170 ‘ 0.14 May, 1918) 
Howell, S. P., U. S. Bur. Mines Tech. Paper 
REET RRP RE ema No 234, Government Printing Office 
Washington, D. C. (September, 1919 
Zabetakis, M. G., A. L. Furno, and G. W 
Closed-vessel explosions Jones, ind. Eng. Chem., 46, 2173-78, 
23% methanol 400 Ib./sq.in., 27 No. 10 (October, 1954 
Vapor content Lewis, B., and G. von Elbe, “Combustion, 
Fiomes and Explosions of Gases,” Aco 
mole mole , demic Press, inc New York, 226-429 
% N, q.i ’ fo mox 1951) 
60.5 0.08 Hann, V. A., Chem =p. Progr., 31, 523-27 
627 0.15 No. 11 (November, 1955 
Hartmann, |., J. Nogy, ond H. R. Brown, 
65.4 0.25 U. S. Bur. Mines Repts. Invest. No. 3722 
70.6 : 10 (October, 1943 
72.4 “Rocket Fundamentals,” PB-.50, 835, George 
73.1 : Washington Universit 
8A7* 4 


Experiment Vent ratio, Max. AP 


Table 6.—Methanol-Oxygen-Nitrogen 


. 
11.696 methane! Presented at AJ.ChE meeting, Pittsburgh 
- od OPM ART a Le f ali Pennsylvania 
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Photograph 
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Prediction, by the designer of liquid liquid contacting systems, of interfacial areas 
of dispersions so that mass transfer coefficients can be related directly to fluid 
motion, is now materially aided by the experimental results reported in this 
Interfacial area of drops formed by sheer stresses in turbulent fluid 
related bination of equipment size, turbulence, and 
force factors. In practical terms, it should be possible now 
operations as a fluid 
small-scale experimental 


article 
motion is 
interfacial tension 
to gather data for various transfer 
mechanics, and to relate the coefficients determined in 
units to the coefficients which would be the basis for design of large-scale indus 


trial operations 


now fo a cc 


mass function of 


effect of 


FLUID MOTION 


on interfacial area of 


DISPERSIONS 


Cyclohexane in Water 
aR 9ORPS 
3 inches 


System 
Agitator Speed 


Turbine Diameter 
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A Rodger 
ty Trice, Jr 
and 


H. Rushton 


Dispersions were created in cylindrical mining 
vessels and the liquid height wos set equal 
to the vessel diameter 

The hed boffles 
impellers sin blade flot blode 
the 
suggested by Rushton 


and 


turbines 


vessels standard the 
were 
which were those 


dimensional ratios of 


ef al. (7 

Eque! volumes of each phase were used and 
the impeller was located centrally at the in 
terface of the two liquids 


All dispersions studied were oi! in water 


Experimental Equipment 


expe! ental equip! 


ond «a 


12 


with 


vessels, 6 and 
fitted boffles 
flat blade 


three Mixing 


nom.nal diameter 


variety of six-blede turbine im 
pellers 

a controlled variablespeed drive for 
impellers 

@ light source and detector unit for 


direct measurement of interfacial area 


Rodger ond Trice ore with the Chemical Eng 
Argonne Noatione! Laboratory 


with 


Division 
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neerir g 
Deportmen' 


Uni 


and Rushton 


Chicago 
of 


Chemico! Engineering, Purdue versity, 
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Fig. 3. Typical photograph 
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2. a correlation developed between 


interfacial area and light transmission 


The correlation of interfacial 


with 


light transmissior 
previou (I2 
inter tacial area oO 


ten during mixing 


determined trom photograpl of 


persions taken through the base 


the 


prov 


mixing ve e| Illumination wa 


ded by a 0.0002-second Comet re 


peating flash lamp mounted beside the 


ypital phot mrt aph 1 hown 


‘iwure 3. Both the accuracy and 


precision of the photographic method, 


based on measurements by several inde 


pendent observers, have been shown to 


be better than +5%. Determination of 


interfacial area by the photography 


technique is, of course, tediou To 


avoid this tedium, use was made of the 


previously determined light transmit 


tance 


correlation 


Experimental Procedure 


In 


each series of runs the following 


procedure was followed 


We? 


23 
29 
214 
224 
314 
216 
1121 
1123 
75 
727 
728 
28 
927 
730 
1128 
1130 
610 
128 


Liquids to be used were carefully 
purified and all equipment which 
would come in contact with the liquids 
was cleaned 

The vessel was filled with a 50% 
(by vol.) mixture of the system under 


on 


tudy to a height equal to the diameter 
of the vessel. The liquids were then 
equilibrated for several hours and the 


temperature brought to 2 


With each of the impel 


IS 


lers 


taken at several peed 


sisted of a reading 


mission and the tak 
more photographs for 


tion of interfacial 


of i 


ing 
the 


( 


data were 


I nese con 


ght tran 
ore or 
determina 


Following 


this, the time necessary for the disper 


ion to settle to the 


first ear mitertace 


were taken of each 
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was n 
At the conclusion of the ru 


ance ot the 
ita ures 


‘ 
m samp 


le 
phase, and the 
density, viscosity, and refractive index 
of each and the interfacial tension 


between the two pliases v 


eal 


CONTROL OF CONTAMINATION 


It became evident early t 


vere meas 


hat small 


amounts of contamination were capable 


ignificantly affecting the 


tudy, particularly 


time of the dispersion 


except in those case 


nation was deliberately « 


{Lon 
where 


urted 


duced, efforts were made to 


liquids and the equipmen 


clean 


properti 


the etthit 


equently 
contami- 
l or intro 


ke ep the 
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Water wa alway user i 


phase liquid ince there 


little or no difference 
havior of the regularly 
ny distilled water and 


app 


uppl 


ired to be 


between the be 


ied build 


double-distilled 


water, the former was used throughout 


“, 


he 


Ihe organic liquid wa 
use. 

The gla mixing v 
thoroughly cl . 4% 
distilled 
and finally 
The impellers 
into nitric acid, 
icetone, and then 
equipment 


ible 


METHOD OF OBTAINING DATA 


After equilibration o 
wa adjudged con plete 


to obtain interfacial are: 


time with the use of se 


at several speeds. | 


was nec:ssary to use a 


run 


the disper 


i and sett 
ve Imp 
veral impelle 


ch umpelletr 


mon 


were fi ade 


ng 
*r 
it 


peed sufficiently 


great to produce a complete emulsion 


This could be determined visually | 


put 


was even more evident from observation 


of the sensing galvanometer in the light 


transmission circuit. Steady probe read 


ings could not be obtai 


speed of complete disper 


ned below t 


on. The hig 


est impeller speed used was that whi 


just began to beat air 


into the syste 


he 
h 
ch 


m 


After the light readings and photo 
graphs were taken, the impeller w 
stopped and the time for the dispersion 


as 


to settle to the first appearance of clear 


interface was noted with a stop watch. 


- 


Table 1.—Physical Properties of Systems Studied * 


System * 


Cyclohexane 
Amsco 
Amsco * 
Amsco * 


xylene 


xylene 

5% white oil in xylene 
28% white oil in xylene 
61% white oil in xylene 
benzene 

hexone * 

hexone * 


20% CCI, in benzene 
11% CCl, in benzene 
25% CCl, in benzene 
28% CCl, in benzene 
chlorobenzene 
isobutanol 

isobutanol 


isoamy! alcohol 
tributy| phosphate 


Density 
field drop 


0.800 
0.800 


1.0144 
0.9574 
1.038 
1.0749 
1.101 
0.839 
0.834 


0.825 
0.9785 


Mr 


0.894 
0.884 
0.889 
0.883 


0.903 


0.889 
0.890 
0.892 
0.889 
0.896 
0.925 
0.931 


0.894 
0.918 
0.890 
0.893 
0.890 
1.157 
1.22 


0.982 
0.894 


Viscosity 
field drop 


My 
centipoise 


0.762 
1.081 
1.020 
1,086 


0.615 


0.605 
0.677 
1.202 
7416 
0.607 
0.578 
0.591 


0.661 
0.656 
0.680 
0.689 
0.766 
2.022 


2.92 


3.48 
3.91 


Interfacial 


tension Refractive index 


"se 


1.3329 
1.3330 
1.3332 
1.3330 


1.3329 


1.3330 
1.3331 
1.3330 
1.3330 
1.3332 
1.3346 
1.3347 


1.3332 
1.3330 
1.3330 
1.3339 
1.3329 
1.3398 
1.341) 


1.3362 
1.3332 


* Properties given are for mutually saturated phases at 25° C. and were obtained after completion of a run 


"In all cases the dispersed phase is indicated 
"A kerosene as received from Central Solvents and Chemicals Co., 


the continuous phase was distilled water 


*Same kerosene prewoshed with caustic and water and then distilled 
* Methyl isobutyl ketone 


Ges 


ney 
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field drop 
%o 


1.4181 
1.4330 
1.4326 
1.4348 


1.4940 


14944 
1.4919 
1.4889 
1.4829 
1.4975 
1.3940 
1.3943 


1.4901 
1.4985 
1.4896 
1.4867 
1.5218 
1.3884 
1.3827 


1.4009 
1.4169 
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MEASUREMENT OF PHYSICAL PROPERTIES 


At the « 
runs, 
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temperature witl 
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Experimental Results 
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correlating tem liow 
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wn in Figure 
eventeen 
n three sizes of tanks, a tota! of 
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interfacial 
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equiv average 
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thing time 1 


table mce tl 


correlation is regret 
requires the knowledge 
only be 


ol a property which can 
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ured in the experimental apparatu It 
timated, but only approxi 
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0.2 and 3 
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mately by a 
min.) are hown in Figure / 
ettling-time 
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the 


correlation is 


term omitted 
derable in 
catter of the data the 
fied by the 
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124 


con 
crease iti 


further mpl 
use of an value for k 


this case the average deviation i 


averaye 


and the maximum deviation (same poor 
point) is 55% All 


point 
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Discussion of Data 


Correlations presented im Figures 6 


and 7 were arrived at by the methods of 


dimensional analysis and cross-plotting 
are empirical representations of the 
Data |} 
and are 
10% 


over 


and 
data ive been obtained carefully 
believed t » be 


ulficiet 


withir 
? iker 


able 


iccurate t 
data have beet 


wide enough ranges of vat 


Table 3.—Experimental Ranges 
investigated 


Np 
Weber No ow Pe 


a, 


Kinematic vise osity 


ratio 


Density diflerence 


factor 


0.018--0.22 


Impeller diameter 212 
impeller speesi 
Tank diameter 


% 
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Fig. 1. Experimental mixing vessel 


density ‘ Presumably — the 
effective vel y in producing shear 
tress and drop bursting is the net dif 
ference between phases—not the gross 
flow of fluid in the impeller jet 

Of course, settling out of the phases 
would be expected to increase with in 
creasing Ap and it might appear that 
this should work for a smaller rather 
than larger interfacial area. In no case 
studied, however, even at the lowest 
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slower than the coalescence. Since all 
data were taken with sufficient energy 
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the buoyant forces were small in com 
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expected result is an increase in area 


with density difference 
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measure oO thi contaminatior 
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Fig. 4. Four multilayer cylinders ready to 
be welded together to produce the 
cylindrical portion of a high 

pressure vessel 
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and temperature duty? How can close cooperation multilayer pressure vessels, should do much to 
between process design engineers and fabricators help to promote better understanding of these important questions 
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Multilayer converter built for T.V.A. Designed for 5,150 tb./sq.in. working pressure length 45 ft 
wall thickness 8% in, wt. 313,000 Ib 
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Considerable confusion exists regarding relative progress of the United States 
and the United Kingdom toward the goal of economic nuclear power. The nuclear 
development programs of the two countries differ sharply because the goals are 
different. Economic nuclear power in Britain in a few years’ time oppears to 
be a certainty, but because electricity in the United States from conventional 
sources is relatively cheap, the widespread use of nuclear energy will depend 
on the development of greatly improved reactor systems 

The United States nuclear development program must of necessity include a 
wide variety of reactor types. There is relatively more interest in the advanced 
types such as fluid fuel concept types which promise savings in the cost of pre 
paring fuel materials and recovering fissile or fertile materials. At the some 
time, uncertainties in solving this development problem require a parallel effort 
on the more conventional heterogeneous types. Experience with experimental or 
prototype plants will be required to provide technology needed to build full-scale 
plants which may be competitive 
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View of U. 5S. atomic energy electric power 
plant at Shippingport, Pa., construction 
for AEC. by Westinghouse Atomic Power 
Division Westinghouse photo 


under 


uranium are 
least to the 


enriched 
cost—at 
extent that most of the capital cost of 


U. S. prices for 
well below actual 
the enrichment facilities has been writ- 
ten off for military production. This 
at least that the U. K. cost of 
producing enriched uranium is appreci 
A.E.C 
the emphasis on 
the 


indicates 


ably above the price, which 


largely accounts for 


normal uranium jut even with 


gas-cooled graphite reactor, it 1 dif 
ficult to produce power practically with 


normal uranium, so a small amount of 


lightly-enriched (0.75 per cent) U-235 


will probably be used in the first civil 


power reactors. Alternatively, a small 
amount of plutonium could be used to 
the 


reason ible 


excess reactivity needed 
life 


currently 


provide 
for a fuel 


The 


Calder 


reactor operating at 
Hall, together 
construction 

others 
referred to as 
not part of the 
They will be operated by the 
the produc 


with three more 
it the 
at ( hapel (ross, are 


Stage 


under same site 


und four 


ometime zero 


They are civil power 


program 


U.K.A.E.A 


primarily for 


tion of plutonium for military use al 


ome by product electrical 


be fed into the grid 


though 


energy will 


There is o persistent rumor in this country that 
the Calder Hall reactor now operating is produc 
ing electrical energy at a cost which is competi 
tive with coal-fired plants. As ao matter of fact, 
the A.E.A. is undoubtedly being reimbursed by 
the Central Electricity Authority for energy sup- 
plied at a rate equivalent to the cost from other 
sources perhaps even lower than the average 
cost from coal if the nuclear power is considered 
unfirm. However, this is in no sense @ measure 
of the cost of nuclear-derived electricity. With 
weh “dual the by-product 
electricity can be assigned any valve from zero 
upwards. Under such circumstances it is ing 
less to talk about economics, good or bad. It is 
of interest, but hardly significant, to note that 
the plant investment in the two-reactor Colder 
Hall “A” plant will at best be in the neighbor 
hood of $650 per kilowatt of net output (based 
on an estimated cost of £15 of more and 65,000 
kw. fed to the grid) and the net thermal effi 
ciency, after deducting the station load, will 
approximate 16 per cent. Even the PWR installo- 
iton, which no one pretends will approach eco 
nomic power, will cost only $500 per net kilowatt 
(based on an estimated cost of $45 million and 
an assumed net output of 90,000 kw, which is 
within the rating of the equipment to be installed 
for that cost 


purpose” reactors, 





Page 528 





Implementation of the Stage 1 pro- 
if anything, faster 
Central Electricity 
Authority is now reviewing bids in- 
for the construction of two nu- 
clear stations at Bradwell and Berkeley. 
At the same time, the South of Scotland 
Electricity Board has received bids for 
Hunterston. 
but three 
Inasmuch 


is proceeding, 


The 


gram 


than planned. 


vited 


a plant to be located at 
Thus there 
stations in the initial group. 
as the first Calder Hall unit was oper- 
ating within three years from ground- 
breaking, the that the first 
three civil stations will be operating by 
Furthermore, the power 


will be not two 


prospec ts 


1960 are good 
output of each station may approach 
300,000 kw. rather than the 150,000 kw 
to 200,000 kw. originally announced 

As described above, the development 
programs of the two countries seem to 
be in sharp contrast. The U. K. program 
eems marked by a singleness of pur- 
Contracts are about to be let for 
three 


comprising 


po e 
the 
nuclear 


construction of commercial 


power stations Six 


units which are identical in es 


These 
pected to produce electricity at a cost 


reactor 


ential features. units are ex- 


competitive with coal-fired stations. A 
wide segment of British industry is pre 
pared to build plants of this type. Other 
plants will follow as a matter of course. 
will advanced reactor types 


These use 


when and if they are superior. Develop 
ment of advanced types can proceed in 
the efforts of 


supplemented 


an orderly fashion and 
U. K 
by data from abroad 
the U 


scientists can be 


In contrast S. program in- 
reactor types 
that it 
Many 
spent for 


would al 


cludes a wide variety of 


and there is every indication 


become even more diverse 
of dollars are to be 
few kilowatt It 
that the U. S. is leaving no 
the that by 
many approaches may 


will 
millions 

relatively 
most seer 


tone unturned in hope 
chance one of its 
And, strangely, the very 
which is the key to the 


seems completely absent 


prove fruitful 
reactor type 
British success 
from the Amercian scene 
Paradoxical as it ma 
these 
well 


seem, each of 
sound 

the 
There is nothing in the 


programs is basically and 


uited to the needs of par 
ticular country 
difference of approach to suggest any 
or lack of 
One 


progress either by the number of nuclear 


rea] superiority progress it 


either program cannot measure 
kilowatts in existence or promised by 
some future date or by the number or 
variety of reactors that have been or 


be built 


will 
The Gas-Cooled Graphite Moderated 
Reactor 


The 


ently 


difference in approach appar 


stems from differing attitudes 


toward the gas-cooled graphite moder- 
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this type 
program and 


ated reactor. Why should 
hold the key to the U. K 
at the same time be 
clusion in the U. S 

Why did the U. K. 
In the first place, it is a logical ex- 
tension of the technology with which 
they are that of the 
W indscale reactors This 
makes for minimum development time. 
this normal 
uranium or at 
with a 


unworthy of in- 
program ? 
choose this type? 


most famular 


production 
Secondly, type can use 
normal 
mall 
very slightly-enriched uranium. Ir 
British this leads to 


costs. Finally, an analysis of costs, made 


worst uranium 
amount of 


the 


“sweetened” 


view lowest fuel 
at a time when design and development 
for the Calder Hall 


indicated 


reactors were well 
that this 
compete favorably 


underway, type of 


reactor could with 
coal for the production of electricity in 
the U. K. This startling 
made in the “White Paper 
1955 (2) which showed 0.6 pence per 
mills both 


st of generating electricity in 


tatement was 


of February, 
unit (7 per kilowatt-hour ) 
as the c 
a modern coal-fired power station and 
as the estimated cost of generating elec- 
tricity in the proposed commercial nu- 
station 
detailed 
estimates was 
the 


August, 1955 in a 


clear 
The 
cost 


sented at 


nuclear 
pre- 
Conference in 
Jukes (3) 
Kay { 4) 


Low! of 


ubsequently 


break 


(,eneva 
paper by 
ven by 


Similar data are y 


Jukes’ a sumptions were 

1. A 150-megowatt station of the Calder Hall 
type, but larger and designed primarily for 
power production 

A 15-year life for the reactor and normal 

life for the rest of the plant. The correspond- 

ing annual fixed charge rotes are 9 per cent 
and 6 per cent, respectively 

80 per cent plant factor 

4 per cent interest on the fuel charge con- 

sisting of 100-150 tons of normal uranium 

perhaps sweetened with some 0.75 per cent 

U-235 enriched uranium) which is valued at 

£20,000 per ton ($56 per kg.) including cost 

of fabrication and the slight enrichment. This 
may be compored to the U.S.A.E.C. price of 
$40 per kg. for normal uranium metal billets. 

An average 3,000 megowatt-days per ton 

burnup and no reprocessing 
lable 1 of two presented 
by Jukes. 

What is s gnificant about these 
bers? In the first place they do show 
the basis for mill nu 
electricity in the U.K. is a 
1960-61 
scheduled 


is a COMp* te 
num 


believing that 7 
clear 
definite possibility by when 
the first CEA 
completion The ch 
vanced that the 
ing an 


station 1 
urge has been 

British must be allo 
excessive credit for plutonium 
in a commercial power econotr Since 
the 
kilowatt-hour 
kilowatt-hour, 


credit 


to show 7 mills 
) 


credit needed per 


amounts to only mills 


per the significance of 
cannot be all-im- 


ited that the value 


the plutonium 
portant It may be 


of plutonium assumed corresponds to 
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$14 per gram plus the cost of recovery 
which may be compared to the A.E.C. 
price for plutonium of $12 
per gram of metal include 
cost of recovery and reduction to metal. 
rhe 
show costs approaching 7 mills per kilo- 
watt-hour without taking any credit for 
plutonium This is quite pos- 
sible if the output of each reactor can 
be increased gnificantly beyond the 
75,000 kw Jukes, or if a 
fuel life significantly greater than 3,000 
MW’D per ton can be realized. There 
can be little doubt that commercial nu- 
clear power will assume a major role in 
the British economy within a very few 
reactor 


“buy-back” 


which must 


sritish now claim that they can 


produc ed 


assumed by 


years and that the gas-cooled 
will make this possible 
Of course there are locations in the 


U.S kilo- 


How- 


where a cost of 7 mills per 


watt-hour would be attractive 
ever, if a private utility in the VU. S,. 
were able to build a duplicate of the 
British plant for the 
the cost of energy would be about 10.4 
per kilowatt-hour rather than 7 
The important difference is the 


annual fixed charge rate applied to the 


same investment, 


mills 
mills 


capital investment. The British power 
industry is nationalized. A_ private 
utility in the U. S. must pay income 
taxes as well as local property taxes. 


On a conventional utility plant in the 


U. S. one must assume a fixed charge 


rate of approxin utely 12 to 14 per cent, 


varying with amortization polic y, cap 


ital tructure, tax rates, etc., in con- 


trast with the 6 per cent rate which is 
appropriate for British plants. The 15- 


year life assumed by Jukes for the re- 


actor portion of the plant results in an 


average fixed charge rate 7.3 per 
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Capitol Cost Annual Cost 
£ millions 


t millions 





Capital and overhead 
Reactor items 75 
Other plant 11.3 


Total construction 











Cost of initicl fuel charge 
£20,000 per ton U 5.0 
Total capital cost 


Operating 
Site operating costs 
Cost of replacing fuel cartridges 
Total operating cost 
Total gross cost 


Credit for plutonium at £5 and £10 
per grom net of processing costs 


Net cost of electricity 


Cost of electricity from new cool 
fired plants 


Table 1.—Costs of Gas-Cooled Graphite Moderated Nuclear Power Station 


14 or 15 
plant in 


cent. By comparison, a rate ol 


per cent for a private nuclear 
the | S. 18 not out of line 
There are a number of iechwical rea 
sons why gas-cooled reactors have not 
had much attraction for the U. S. engi 
Compared to liquid coolants the 
heat 


neers 
heat 
capacity ol 
Because of this the energy consumed in 


transfer coefficients and 


gases are relatively low 


circulating a gaseous coolant is high 
the specific power tends to be low, and 
the reactor structure, particularly wit! 


graphite moderator and normal uranium 
fuel, tends to be bulky disad 
reflected in higher cost 

cooled reactors operating 
in the U. S. are the graphite reactors 
at Oak Ridge Brookhaven. The 
former was built as a pilot plant for the 
Hanford 


water-coo! 


These 
vantages are 
The only ga 
and 
production reactors at whicl 
however, were designed for 
ing in order to achieve ignificantly 
be tter 
been cited by 


periormance Two reasons have 


the British for not choo 


ing liquid cooling for their original 
production reactors at Windscale. One 
was a feeling that the Hanford cde 

was somewhat unsafe. The other wa 


the requirement for large volumes 


cooling water However, recognition 
that liquid cooling can lead to higher 
performance is to be found in the 
White Paper.” 

On the 


(ex ept tor 


other hand liquid cooling 


some heavy water de igns 


requires an appreciable enrichment of 
uranium fuel for a practical power re 


availability of enriched 


actor. Since the 

uranium is no problem for the American 
reactor designer, he has a wide variety 
of reactor types at his disposal and ir 
most cases the extra cost of the e he 





Cost of Electricity at 80% 
Load Factor 
pence /kwh 


0.68 
0.69 


0.20 

1.57 0.34 4.2 mills 
0.26 

1.46 

1.72 0.40 
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nuclear engineering 


uel ca " ustihed by lower <« ipital 
osts achieved by greater compactness 
made possible in turn by high perform 


ince of the coolant. This point is im 


portant because the relatively high fixed 
charge rate in the U. S. places greater 
emphasis on low capital uvesament than 


is the case n the | K 


At one time the A.E.C. considered 
the construction of dual-purpose Han 
ford-type reactor an approach which 


have been the American equiva 


Hall 


would 


ent of Calder Such a scheme 


vould produce large amounts of nuclear 
ctricity 1 i relatively hort time 
Furthermore the cost of su elec 
tricity uld have been lower than that 
om the first model of most othe type 
OW heduled for construction, perhaps 
even lower than that from Calder Hall 
Neverthele th ipproach wa not 
ollowed because the | ng-Ttange pros 
pe yf mpeting with conventional 
1! we t consiered ft be attrac 
ve 
Shippingport Estimates 
The first ful ile nuclear power 
plant in the [ will be the pre 
ize t reactor PWR) being in 
talled at ppingport, Pa., in the 
tem of Duquesne Light Compar | 
t ite ) ati rst for w 
plant ‘ giv by Admiral Rickover 
in December , {5 am] are tabu 
lated in lal ; three different case 
in each ‘ {) per cent plant f tor 
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irbon copy of the submarine reactor 
used in the Nautilus. The first U.K 
commercial reactor will be preceded by 


eight dual-purpose reactors of similar 


design at Calder Hall and Chapel Cros 

\iinittedly, the design of the commercial 
tation will be more advanced, but the 
sdvance will be based on experience 
with its predecessor PWR has no 
predecessor The PWR is not being 
built with the aim of approaching com 
petitive economics with the first model 
but rather to learn as much as possible 
about the construction and operation of 
a reactor type which show promise or 
ultimately competing with conven 
tionally fueled plant Cost estimate 
which have been published for other 
plants scheduled for construction in the 
{ ippear more favorable than those 
hown in Table which may or may not 
indicate that other reactor types are 
more promising in the long run than 


urized water 
The data of Table 2 to illustrate 
the potential for reducing energy costs 


pre 


erve 


through operation of a reactor which is 


itself not economical. Examination of 
the table will show that by far the 
largest item for Case A and the item 
ubject to the greatest reduction in the 
inticipated improvements is the so- 


called 
these charges can be shown for security 
but it should be that 
the large reduction in this item in going 


fuel charge No breakdown of 


reasons, obvious 


from Case A to Case C is not primarily 
a result of more efficient use of fission- 


ible material, This particular reactor 


uses zirconium cladding and a major 
ult the 
cost ot fabricating suitable fuel element: 
from the Zirco 


material and 


part of “fuel charges” re from 


basic uranium material 
nium today i 
the that 
ponge 
pound of zirconium that finds its way 


in expensive 


fact over six pounds of zirco 


nium will be needed for every 
into the first core of the reactor doesn't 
he Ip The 


down, but 


will he needed 


price of zirconium ts coming 


considerable improvement 


both in manufacturing 


fuel element lite betore re 


ie ith) in 


actors using zirconium-clad fuel ele 
ments can compete with conventiona 
thermal plant Some reactor experts 


that the 


zirconium will always be 


believe cost of tabricating 


too great to 


compete with other cladding material 


They may be right, but zirconium is ad 


mittedly a superior material from tech- 
nical considerations and unless zirco 
nium is actually used experimentally, it 
will not be possible to determine the 


relative economic advantage or disad 


vantage of u Furthermore, if 


ther 


ing it 


materials which are under inten 


ive development in othe 
the U. S 


egments ot 


program prove to be more 
desirable from an economic point of 
view, they can be substituted to ad 


vantage in subsequent reactors 


Because substantial cost reduction 


ire necessary before nuclear power can 


be competitive in the U. S., there is 
considerable interest in the more ad- 
vanced reactor types such as the fluid 


Oak 


fuel types under development at 


Ridge, Brookhaven, and Los Alamos 
Major cost areas today appear to be 
in the fabrication of fuel elements and 


chemical treatment to recover fissile or 
The fluid fuel reactor 
of reducing these costs 


fertile material 


how promise 
The development problems are formid- 
ible and perhaps in the long run the 
overall costs may prove to be no lower 
than for heterogeneous fueled reactors 
Undoubtedly some of the reactor system 
now under development in the U. S 
will prove to be inferior, but until this 
can be demonstrated. it seems necessary 
to proceed on the broadest possible de 


velopment program 


Export Competition 


No comparison of the U. K. and U.S 
would be complete without 
considering possible competition in the 
market Although the British 
seem on the verge of building compet 


tations it 


programs 
eX port 
nuclear 


tive commercial 


Table 2.—fnergy Generating Costs for Shippingport Nuclear Power Plant 
mills /kw.-hr.) 
Coase A Case B Case C 
Fixed charges 15 9 6 
Fuel charges 39 32 9 
Operating and maintenance costs 3 2 1 
Credit for unburned U and Pu minus reprocessing costs 5 4 2 
Nat cost 52 39 14 


Case A assumes net generation of 60,000 kw.; 


a capital investment based on budgetary estimates 


including contingencies; high maintenance costs and ao 129-man staff including a test crew 


Case B assumes net generation of 90,000 kw.; 
A longer core life is assumed; as in Case A this case 


reduced maintenance cost and no test crew 


a capital investment which excludes contingencies 


is based on the first core which has an abnormal fabrication cost 


Case C assumes net generation of 90,000 kw. in a duplicate plant 


improved core and reduced operating crew 
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nome, it 1 unlikely that er uccess 
with gas-cooled reactor will permit 
them to capture the export market. It 


is undoubtedly true that n any other 


countries will be able to make economi 
use of nuclear energy before the U. S. 


However, in many cases capital charges 


are as high or higher than in the U. S., 
o that the gas-cooled reactor would 


probably be unsuitable 


High unit costs of energy in various 
remote or underdeveloped regions are 
often cited to identify prime markets for 
nuclear power. In some instances con 


ventional fuel costs are exceptionally 


high, but all too frequently the principal 


cause lies in high capital charges arm 
low use factor. These do not favor a 
plant that is relatively expensive 
Furthermore, one will note that cor 
ventional fuel costs tend to be highest 


where not only transportation, but com 
unde 
mall 
size generating units and low use factor 
more the fuel cost, 
Nuclear 


solution in 


mercial enterprise in general is 


veloped. Such a situation leads to 


which, even than 
explain the high cost of energy 
power is not necessarily the 
such cases and it should be obvious that 
the gas-cooled natural uranium reactor 
would probably be a poor choice 

It seems likely that 


plants exported will be in 


of the early 
the 
sizes for which some type of partially 


most 
maller 


enriched reactor would be advantage 


ous rhe | >. seems well prepared 
to supply such plant when and if the 
cost for nuclear energy can be justified. 


The U. K 


can be expe: ted to dominate 


exports to the Sterling countries but 
eems to have no particular advantage 
elsewhere. On the contrary, the British 


seem disturbed (6) about potential un- 
the | S. both in 


enriched uranium at what 


fair competition by 


furnishing 
low 


appears to be an unrealistically 


price and the possibility of an outright 


ubsidy on nuclear plant exported by 
the | > i proposed recently by 3 
prominent U. S. periodical 
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COST-SAVING 
TECHNIQUES FOR 


INSTRUMENTING 
A FLUIDIZED BED 
PILOT PLANT 


View of pilot plant setup 


Some techniques which can be used to decrease the initial cost 
of instrumentation of a pilot plant are described+in the accom 
panying article. Much of this know-how is based on the authors 
experience in the development of a continuous fluidized carbon 
ization process for bituminous coal which has been described United Engineers & Constructors, | 


Philadelphio, Pennsylvania 


elsewhere (1 


Ti. 
prop 


account fof 


This poper is based on a presentation before 
the 1.5.A.A.1L.Ch.E. Process Control Symposium 
and Exhibition held at Schenec tady New York 


on May 25 and 26, 1956 
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Front view of instrument panel 


of about $150/installatior extensive 
use of uch incalibrited transmitter 
was made throughout this plant with 
excellent result 

Chis may be particularly illustrated by 
the selection of equipment for the level 
indication ard control system. Here the 
weight of material in the vessel per unit 
of cro ectional area may be direct! 
measured as the pressure drop across the 
bed with a simple manometes The co 
nectior nto the vessel must be purged 
in order t i | blockage b ( il 
tar \ typical purge arrangement 

i | igure 3} 


Back view of instrument panel 
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The arrangement for level control is 
wn in Figure 4. The differential- 
pressure gnal measuring the bed 
weight checked with a_ well-type 
manometer and actuates a remote indi- 
ting controller which operates a slide- 
valve throttling coal flow. Slide valve 


used in th 


work were custom-made for 


the job by modifying 1-in. stainless steel 


gate val\ The 
valves like these 
imple commercial equipment i 


by a 


pt 


the most satisfactory method for effect trolled by a thermocouple-actuated pneu 
ng savings in a pilot plant installation matic temperature-recorder controller 
here absolute reliability and long which throttles the air flow into the ves- 
ervice under uninterrupted conditions sel. The additional quantity of steam 
ire not essential required to maintain a preset total flow 
In the control of the process tempera rate of fluidizing medium controlled 
tures, the heat required obtained by by a flow-recorder controller which 
introducing a mixture of air and steam  actuates a steam-throttling valve. Thus, 
nto fluidized beds. The air causes com an increase in temperature is immedi- 
bustion of coal, while the steam serves ately followed by a decrease in air flow 
the dual function of suppressing the rate and in turn an increase in steam flow 
if reaction and maintaining the required This appears to be a normal and conven 
Man? | 
Table 1.—Comparison of Typical Pilot Plant instrumentation Costs with 
Commercial Practice 
Material Only) 
Commercial plant 
Control system Pilot plant cost-—$ cost--$ Savings $ 
Coal feed system 
Subtracting relay 80 
2:1 relay 22 
Diff.-press. transmitter 250 
Indicating controller 282 282 
Control valve 64 150 
448 682 234 
Level control system 2 required 
Manometer 25 25 
Diff.-press. trans 110 250 
Ind. controller 282 282 
Control valve not est not est 
Cost /installation 417 557 140 
Total cost 834 1,114 280 
Combined T.8.C.-F.8.C. System (2 required 
Rotameter transmitter (air 323 323 
Rotameter transmitter steam 323 323 
Summation relay 80 80 
Temperature-recorder controller 760 760 
Flow-recorder controller (2d Pen FR 450 
Flow recorder controller 400 
Flow-recorder controller (cascade 450 
Control valve (air) 85 150 
Control valve (steam 85 150 
Cost installation 7,116 2,636 520 
Total cost 4,232 5,272 1,040 
Miscellaneous 
16 purged connections 504 960 456 
Difl.-press control 492 682 190 
10 thermocouples 160 350 190 
Totals 6,670 9,060 2,390 
% saved based on pilot plant cost--36% 
% saved based on commercial plant costs--26% 
es 


modification o 


rhap 


fabrication of special 
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fluidized veloc In the control system 


ity 


hown in Figure 5, air and steam are 


both metered by armored remote-indicat 


ing rotameters. Both devices have pre 
cisely the same range in tert f stand 
ard cubic feet per minute and therefore 


the iy be combined 
by a simple summation relay to produce 


and linearly 


ignals for the two: 


' 


a signal which is direct 


proportional to the total rate of gas flow 
in the fluidized bed 
In operation the ten perature ts con 
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Fig. 3. Typical vessel purged tap 
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Fig. 4. Level indication system Fig. 2. Coal feed system 


Fig. 1. Flow diagram, continuous fividized carbonization pilot plant 
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Fig. 5. Combined bed temperature contro! and constant fividizing medium flow control 
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IMPROVED PROCESS FOR GENERATION OF 
CHLORINE DIOXIDE FOR PULP BLEACHING 


Increase in yield by salt addition is 
said to make possible economies of 
$6,000 to $8,000 per year per ton 
day of gas produced. 


Under present practice chlorine diox- 
ide is usually generated at the mill site 
reduction of chlorate with 
ulfur dioxide or methanol in an acid 
medium. According to Olin Mathieson, 
the of chlorine dioxide has more 
than doubled in the past year. More 
than 25 mills in the United States and 
Canada are now using this system and 
additional installations are in the plan- 


by sodium 


use 


ning stage 
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Side Reaction Inhibited 


in the 
sul- 


One of two main side reactions 
reduction of sodium chlorate with 
fur dioxide in the presence of sulfuric 
formation of sodium 
(common salt). It has now 
that, if approximately 1 
of sodium chloride per 10 moles of 
odium chlorate added to the feed, 
this salt substitutes for that 
otherwise formed from a portion of the 
This effect permits the chlor- 
to chlorine 


acid results in the 
chloride 
been found 
mole 
is 


additional 


chlorate 
to 
dioxide. 
With salt addition, yield of chlorine 
dioxide is said to be increased from 90% 


ate go almost entirely 
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tional type of arrangement. However 
consider what would happen if the tem- 
fluidized bed were 
set point on the tem- 
perature-recorder controller. In such a 
the valve controlling the air flow 
would probably open wide and the steam 
immediately cut off. The 
one of both flow 


in the 
the 


perature very 


much below 
case 
flow would be 
ituation then would be 
and temperature being determined by the 
ontroller in 


temperature « Obviously, 


such a situation, there is no flow control 
In a commercial plant, this would be 
remedied by the installation of a second 
flow-recorder controller which would 
limit the flow of air within a certain 
range. This flow controller would then 
be reset by the temperature-recorder 


controller as required by the 
In order to avoid the expense of this 


additional instrument in the pilot plant, 


pro ess 





the air supply to the temperature con- 
troller was reduced to a_ sufficiently 
low value to limit air flow to 60% 
ot the full-scale indication of the 
uir rotameter. This would be a dan 
gerou arrangement in a commercial 
plant since inadvertent readjustment of 
the air supply to the higher standard 
value of 3-15 Ib./sq.in. gauge might re 
sult in blowing the fluidized bed over- 
head. As shown in Table 1, the tempera- 
ture and flow control system installed 
allows a total saving’ for two installa- 
tions of $1,060 over the more conven- 
tional arrangement 
Literature Cited 
1. Minet, R&R. G., Coal Utilization, 10, No. 2 
(February, 1956) 
2. Holden, J. H. and C. W. Albright, Proc. Am 
Gar Assoc., 32, 493 (1950 

* a. | 
to about 97%. Also, free chlorine in the 
product gas stream is usually less than 
1.5%, compared with 2 to 5% in the 
current system 


Equipment Conversion Simple 


According to W. W. Northgraves of 
Olin Mathieson, co-inventor of the 
process improvement, existing chlorine 
dioxide generating installations can 

isily be adapted to the addition of 


odium chloride by adding a salt make- 


up tank and making necessary piping 
change This can be done at nominal 
cost 
Patents held by Olin Mathieson re- 
lating to the production and use of 
chlorine dioxide for pulp bleaching have 
been made available to the pulp indus- 
try without royalties. 
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TURBO-MIXER 


TURBO=MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


rteo 


TYPICAL COUNTER-CURRENT SOLVENT EXTRACTION FLOW SHEET 


maximum solvent 
extraction efficiency 
with 

TURBO 

on the job 


Whether you are extracting uranium (like Kerr-MeGee 
and Vitro) or butadiene (like Esso Standard or Polymer 
Corporation), there's a Turbo-Mixer designed exactly to 
meet your needs, 

‘Turbo-Mixers are designed for maximum service, based 
on over 40 years of experience and pen ialization in mixer 
construction. Each and every Turbo-Mixer is ruggedly- 
built for continuous round-the-clock operation. This built 
in performance assures you of peak efficiency, “headache 
free production, and lower costs in the long run. For 
descriptive information showing how your problems may 


be solved by lurbo-Mixer. write today 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. La Salle St., Chicago 90, Illinois + Offices in all principal cities 
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WHAT'S DOING IN INDUSTRY? 


OXYGEN PRODUCTION DOUBLES IN TWO YEARS 


Mushrooming new facilities, plus 
rapid increase in size of installa- 
tions, leads oxygen producers to 
claim nearly double capacity over 
a two-year period, even greater 
increases in future. 


Unique installation arrangement 
by Linde Air Products aids ex- 
pansion. 


One of the largest oxygen generators 
ever built for the chemical industry will 
Products, Inc., to 
the Bishop, Tex., plant of Celanese, will 
cost over $1 million 

Some 30 installations upping oxygen 


be delivered by Ait 


production capacity by nearly 2 billion 


month have been con 
Linde Air Products Co. di 
Carbide. Latest and 
largest into Du Pont’s Belle, 
W. Va., chemical plant, will more than 
Linde’s 


there, will produce hundreds of tons per 


cubic leet per 
tructed by 
vision of Union 
will go 
double production of oxygen 
day of 98.5% pure oxygen 

[hese are only two of the recent de- 
velopments in the fast growing oxygen 
feld. Chemical engineers at A.1.Ch.E.’s 
Boston Dec even 
evidence of the impor- 


9-12 saw 
growing 
tance of oxygen production in the sym- 


meeting 


more 


posium on low-temperature techniques, 
and the vital paper on the safe operation 
of oxygen plants 


in Two Yeors—Dovuble 

So rapid has been the expansion of 
oxygen claims, that 
when their facilities are all completed 


facilities, Linde 
tream, oxygen capacity will have 

Linde sees almost unlimited 
to absorb all 


and on 
doubled. 
potential, expects industry 
new production, clamor tor more 
Key 


improved 


seems to be a two-fold advance 


engineering and increased 


size of production facilities on the one 


hand: wider, more liberal, and new use 


for oxygen on the other 


Steel, Chemicals, Missiles 


Oxygen is of particular use in the 
chemical field, in steel production and 
in the Government's guided missiles pro 
gram 

Air Products’ unit at Celanese 
used to increase the production of var- 


will be 


ious organic chemicals by replacing less 


uctive air in chemical reactions with 
oxygen 

While oxygen has been used in the 
industry for such 
operations as cutting, welding and scarf- 
out that 
going into the 
production and metallurgical operations, 
that is, being blown into 


the blast furnaces and open hearths to 


steel some time for 


ing, Linde point most oj the 


new capacity 1s actual 
the oxygen i 


increase production, speed up produc 





Annual capacity of titanium dioxide will be increased by 25,000 tons by the new expansion of 


National Lead Co.'s St. Lovis titanium pigment plent. 


The new facility is being engineered for the 


production of either titanium dioxide or titanium-calcium pigment and can be switched at will from 


one type to the other 


Completion is scheduled for mid-1958, will mark the third boost in Notional 


Lead’s titanium pigment capacity in the past two yeors 
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tion, provide better steel, and to recover 


Ht lie is tells: 
scarce alloying materials 


Unique System 


In following the growth of demand for 


oxygen, Linde has come up with a 
unique system ol 
of which the 


installation by means 


new oxywge! ‘apacity 1s 


being made available to the customer 


without capital investment on hi 
makes the 


ownership of the plant it build 


part 


Linde investment, retains 
on the 
customer's property, sells the oxygen at 
specified unit prices, bears all costs o 


the plant including maintenance 


A step forward in pressure vessel de- 
sign has been taken with the develop 
ment by Kaiser Aluminum of a new nor 
heat-treatable aluminum alloy which has 
been approved by the ASME in both 
sheet and plate form. Designated as alloy 
5086, the new material provides an 18 
per cent design advantage over the next 
highest strength alloy. 

Alloy 5086 
structures requiring 
strength and efficiency plus light weight 
takes ad 


vantage of inert-gas, shielded-arc weld 


is designed for welded 


maximum joint 


and corrosion resistance. It 


ing methods and provides excellent 
welding characteristics 

Nominal 
which 
HOA 


ganese 


composition of the alloy 
bears ASTM GM 
is 4.0% magnesium, 0.45% mar 
0.10% chromium the bal 
aluminum. ASME acceptance of 
5086 for unfired pressure vessels further 
extends the range of aluminum applica 


designation 


and 


ince 


tions in the chemical and petrochemical 
industries 


Electronic systems designed tor high 
speed acquisition, reproduction and 
analysis of engineering and scientifx 
are the products of 
Davies 
Md has 
the Minneapolis-Honeywell Regulator 


{ ‘) ) 


data principal 


Laboratories [rx seltsville 


which just been bought by 


Crucible Steel Company of America 
has acquired the entire interests of 
National Research Corp. in Vacuum 
Metals Corp Metals is nov 


a wholl: Crucible subsidiary 


Vacuum 


owned 





TURN FOR MORE NEWS ON 
INDUSTRY 
INSTITUTIONAL 
NUCLEAR 


pege 54 ef seq 
pege 82 
pege 86 
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Valve Manitolds 


that STOP 





Mercury Blowing, 
Damage to 
Differential 
Bellows 


and Diaphragms 
@ CANNOT throw full line pressure across bellows, 


mercury or diaphragms of AP instruments. 


@ Replaces 3 or 4 conventional shut-off @ Rated to 4000 psi (cold) 
valves, fittings, etc. 


@ Available with angle, 3-way or through-type bodies 
threaded or socket- welded connections. 


No conventional built-up valve manifold affords Standard EQUA-SAFE valve manifolds are made 
the protection EQUA-SAFE automatically gives of carbon and/or stainless steel, depending on your 
to differential pressure type instruments. And no requirement your requirements are unusually 
built-up valve manifold can beat the low instal severe, remember that EQUA-SAFE valves can 
lation time or low maintenance required by be made of a material that can be 
EQUA-SAFE valves machined and welde en inspection or mainte 
nance are needed. this bolted-block construction 
pay ) again. EQUA-SAFE valve can be 


The “secret” of EQUA-SAFE’s protection is in 


the common bridge-type bonnet and the two 
double-seating valves it connects. When either vali completely dismantled without breaking any pipe 
is operated (and sequence does not matter) pressur connections, and the inlet seat can be dressed up is 
in the two chambers of the differential instrument are place. A rever backseat ring gives double wear 
automatically equalized through the bonnet. As soon = d mercy % ed upside dows O present 
‘ orang ncwv 


as both valves are fully “open d”’ (stem out) the 


instrument is on the line, with no kk ige betweer t the entire 


tory Oo 
sides. When both stems are in, the instrumen } i your diltleret 
chambers are interconnected and completely scaled Write for Republic Bull 
off from primary connection pressures. Teflon Republic engineer. Ni 
packings are under pressure only while the stems instrument valve m 

are traveling from ‘“‘seat’’ to “‘backseat’’, should definitely 


vice versa! your plant 


REPUBLIC FLOW METERS CQO. 


2240 Diversey Parkway, Chicago 47, Minois 
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ASK THE 


AEROFIN 
MAN 


About Practical 


Heat Exchange 


There is a competent Acrofin 
heat-transfer engineer near you 

qualified by intensive train- 
ing and long experience to find 
the right answer to your own 
particular heat-exchange prob 
lem -and backed by the research 
and production facilities of the 
pioneers in light-weight ex- 
tended surface 


Ask the Aecrofin Man 


Aerofin units do the job 
Better, Faster, Cheaper 


INDUSTRIAL NEWS 
HARDWOOD PULPING 
OPERATION ON STREAM 


New type process at Gould Paper 
Co. said to improve quality of 
pulp and finished paper. 


A modified pulping process 


| able to use hardwoods is now 


tion at the Lyons Falls, N 
the Gould Paper Co. Employing a pro 
ess originated and developed by Bauer 
sros., Springfield, Ohio, the new mill is 
aid to produce a pulp with characteris 
tics similar to those of conventional 
goundwood but with definite superior 
ities in Many respects 

Gould’s president R. W. Luethi states 
that the new pulp has improved the 
strength and finish of the product papers 
as well as printing characteristic In 
addition, since softwood supplies are 
rapidly diminishing in the area 
hardwood opens up a long-tern 


f raw material 


Designed to record split-second 
changes in temperature, pressure and 
other physical variables, a new high- 
speed electronic data processing sys- 
tem capable of recording up t 000 
pieces of test 1 rmati it ynd 
s being develope 
trument Di 
struments, Inc 
the jet eng lopment. pri 
Westinghouse 
Turbine Div 


nN) 


Installation of this $160,000 stress relieving fur 
nace at the Shreveport, La., plant of The J. 8 
Beaird Company, inc., a leading producer of 
heavy steel vessels and other components, will 


AERO FIN CORPORATION ‘ws 


Aerofin is sold only by manufacturers of 
fan-system apparatus. List om request 


step up quality control on pressure storage ves 
sels and the other components. The new furnoce 
will accommodate vessels up to 12 ft. in diameter 
and 78 feet long in one heat 
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TOLERANCES 

APPEARANCE 

FABRICATION CONTAMINATION 
SPECIAL SHAPES 


ANALYSES 


g choice extra tough? 


Whether one or more of these factors pose a problem in 

the design of your product or installation, you'll find what 

you re rere the wide range of B&W Seamless and 

Welded Stainless Tubing and Pipe available. Whatever your — 

ticular fabrication, production, and service requirements, B& W's 

exacting manufacturing methods and checks assure you of Stainless 

Tubing which has retained all of the inherent qualities and character- 

istics of the steel itself . . . is, in effect, custom-produced to your needs. 

Whenever you need help in selecting the Stainless Tubing or Pipe that will 

do your job best, call in Mr. Tubes . . . your local B&W Tube Representa- 

tive. Get the full benefit of the extensive technical tubing service he repre- 
sents to save time, money, and material. Or write for Bulletin 1. 


Babcock & Wilcox Company, Tubular Products Division, Beaver Falls, Pa. 
3 TA-6067G 





Seemiess and welded tubvler products, seamless welding fittings and forged stee! fanges-—in carbon, alley and steinioss steels 
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Anthracite fines from slate waste heaps 


PROMISING RAW MATERIAL 


for share of activated carbon market 


Flotation separation, followed by 
new activation process, shown 
technically feasible. 


estled between the hills of the anthra- 
cite coal country are tall heaps of 
waste late containing anthracite 


For 


accumulated 


years this waste has been 


befalls 
with increasing 

turned by the 
chemical engineer into one of the gold 
mines of of the 
engineers of the 
West Virginia Pulp and Paper Co, have 
developed a 


but, as the waste 


heaps of yesterday 
lrequency, it is being 
tomorrow, In this case 
late heaps, chemical 


process which makes po 
ible the production of high-quality ac 
tivated carbon from the contained ar 
thracite fines 

Application of standard flotation prac 
the material ha 
previously resulted in the production of 


low-cost anthracite fines, 


tice to slate 


heap 
unsuitable for 
but able to 
be burned in power plants, etc. In addi 
tion, these 


domestic heating purposes, 


mesh size 
that they can be treated for the produc 

tion of activated carbon without further 
pretreatment 


fines are of such 


The economi this de 
velopment can be gauged readily from 
the fact that annual production and con 
umption of activated 
United States ha 
million Ib 
1955 
would open up a vast new reservoir of 
Activated 
bon as a method of separation is utilized 


importance of 


carbon in the 
risen from about 32 
in 1940 to 95 million Ibs. in 
Use of anthracite on a large scale 
low-cost raw material car 
in many chemical purifications 
water, antibiotics 
New 
daily 


sugars 
chemical pharma 


ceuticals uses are being devised 


ilmost 


Research Directed to Market 


In the development of a marketable 


grace of activated carbon from anthra 
the the and 


the anticipated market acceptance of the 


cite, economics of process 
grade produced were the prime factors 
taken into 


test result 


consideration Adsorptive 


were established for several 
commercial carbons having a high de 
Then the 
promising lots produced experi- 


checked 


“market 


gree Of customer acceptance 
more 
comparatively 


This 


did not mean an endeavor to provide an 


mentally were 


wainst the standard 
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exact replica of the reference commer 
cial carbons. Starting with the new raw 


material (anthracite), such would have 


been virtua!ly impossible. In addition 
t was considered desirable to explore 
possible variations in adsorptive power 
which might enable the new carbon to 
enter into specific applications not pre 
viously reached, 


The 


lor a 


term “activated carbon” stands 


class of substances, variations in 
commercial brands arising from differ- 
ource materials and from 
the 


1 exhibits a partial 


ences im the 


eflects produced by conditions of 


Table 


Cat bona¢ eous 


activation 
list of 
are suitable 


ubstances whic! 


raw materials for active 


carbon manufcature 
Activation 
cla 


and 


proc edure ire tor con 
ifiable 


oxidatior 


verence into two groups 


pyrolysi Cost of pro 


duction, other things being equal, in 


creases with time of activation. In a 


tivation by pyrolysis, a carbonaceou 


material is mixed with a suitable chem 
ical calcium or magne 
ium chloride and then the mixture i 
carbonized. The 
power obtained in the product is a lunc- 
tion of the condition 
Table 2 


chemical 


agent such as 


type of adsorptive 


and chemicals 


used gives a partial list of 


commonly used in activation 
Activation by oxidation depends on sub 
jecting a char at elevated temperature 
to the action of oxidizing gases, usually 
steam. 

The .hree commercial types of carbon 
used for of comparison were 
de ignated as R, S, and T; 


tivated for short periods, S for medium 


pur po € 
R being ac- 


for long periods of time. 


pe riods 


and | 
T he type k 
purification 


carbons are used mainly 


in water amd are char 


relatively low 
this other 
in ample supply 
lieved to he more suitable tthan 
ite 


Ii the great n 


acterized by 
| or 


ter il are 


ads« rptive 


power use source ma 
and are be 
anthnra 
1jority of marke 7 
type carbon, of medium acs 


the 


rptive ca 


pacity, has greatetst utility. How 


ever, it was also desired to be able t 


produce T carbons, of highest acsory 
tivity, when required 
First effort 


activation methods 


employed conventiona 
uch as 
with 


and 


making a 
anthracite phosphori 
chloride 
subjecting the 


None of these 


lurry of 
zinc other 
then 


pyroly 


acid, agent 


and mixture to 
methods de 


(Continued on page 58 
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Teble 1.—Source Material for Active 
Carbon 


(Partial List) 


Bagasse 
Bituminous 
Blood 
Bones 
Cocoanut Shells 
Fruit Pits 

Kelp 

Peat 

Puip Mill Waste 
Wood 


Coal 


Table 2.—Chemicals Used in Activation 


Partial List) 


Calcium Chloride 
Magnesium Chloride 
Zinc Chloride 
Phosphoric Acid 
Sodium Phosphate 
Dolomite 


aie % . - ae 


Table 3.—Latest Flow Peottern for 
Activation of Anthracite 


(A) Screen through 20 and on 60 mesh 

B) Activate 200 g. with steam at 850-900" C. in 
a filvidized bed to 10 to 20% loss of weight 

C) Mix the residual coal with a solution of 30 
groms of NoOH, (or 65 grams of Na.CO, 
or 80 grams of Na,SO,) 

D) Evaporate the mixture to dryness 

E) Roast at 850 to 710° C 

F) Wash with 750 mi. water 

G) Mix coal residue with 250 mi 
allow to soak 24 hours using agitation to 
keep the carbon in suspension 
Settle and decant 
Wash chor residve with dilute H,SO, 
Dry 
Steam activate residual carbon in a fluidized 
bed at approximately 750° C 

(L) Adjust pH to 6 to 8 with HC! 

(M) Wash 

(N) Dry 

(O) Grind 


water and 


et Sid 


Table 4.—20-60 Mesh Flotation Anthracite 
Subjected to Following Procedure: 


(1) 200 g. steam activated to 80% recovery 

(2) Residual coal mixed with 65 g. Na,CO, in 
200 mi. water 

(3) Dried and roasted at 
shown 

(4) Washed with water and dilute H,SO, 

5) Ash determined on washed sample 


876-910" for 


time 


Water and Acid 
Insoluble Ash 


Roast Time Roast Recovery 
Minutes % 


0 100.0 14.4 
10 84.5 8.8 
15 80.5 8.0 
20 776 99 
30 75.0 13.3 
45 748 17.7 


_ 


Table 5.—Surface Area at Different Stages 
of Activation 


Stage as 
in Table IV 


A Original Anthracite 

8 After Steam Activates 

! After Roasting and Washing 
° After Complete Procedure 


7) EN 
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ven the comical camel can figure a way to 
make his job easier with a Dollinger Staynew 
Filter. Whether you want to protect mar hines 
Or processes, walls or workers from dirt, dust, 
grease, oil or other foreign matter... there's a 
Staynew Filter to do the job economically, 
efficiently. Since 1920, Dollinger has actively 
engaged in the development of filter designs 
Many of these designs are now considered 


standard by industries throughout the world. 


ne 
: PROTECTOMOTOR > 


KEEP IT CLEAN...vy Pai tration 














STAYNEW MODEL ELS LIQUID FILTER 


1 he world wide tune of Dollinger filters on hundreds of 
liquids is proof of their adaptability to practically any 
requirement All known filtering materiale are available 


‘iene of temperature, pressure, or 


for any problem regar 
And, all Model ELS Liquid Filter 


hereuloy 


eMerenecy desired 


headies are available .o «steel, stainless, monel 


and other non-corr sive metals Construction can he 


according to ASMI 
Send for 12 page Bulletin 300. It contains 
of Dollinger Liquid Filters 


( anle specihe ations 
illustrated 


data and recommended uses 


Dollinger ¢ orporation, 79 Centre Park, Nochester 4 


DOLLINGER 








LIQUID FILTERS © PIPE LINE FILTERS « INTARE 
COLLECTORS « DRY PANEL FILTERS « SPECIAL 
HIGH PRESSURE FILTER: 


« AUTOMATIC VENTILATION FILTERS « NATURAL GA 


FILTERS © MYDRAULIC FILTERS e ELECTROSTAT ' 
PANEL FILTERS of 
FILTERS « 


DESIGN FILTERS « VISCOUS 
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RAW MATERIAL 


( ontinued ft m page 56 


th 
carbon ve 


were attempte 


arbon 

+ sets fort} 

conducted 

thracite 
lechnical succes 

veloped is illustrated by 

list the surface area « he anthracite 

at various stages of the reatment 
Patents covering the process have 


been applied tor by West 


Virginia Pulp 


and Paper Company 


yt , 2 Acknowledgment: This article is based on a com 
a i ‘ munication from John W. Hassler of West Vir 


, ginia Pulp and Paper 
Mr Gene Lane, Utility Operator, at the Central Soya Co., inc., Chattanooga, Tenn. plant 
operates 36 Merchen Scale feeders that biend feed ingredients to 1% accuracy 


The capital expenditure program for 
MERCHEN SCALE FEEDERS Dresser Industries, Inc., in 1957 will 
be about $21 million, a more than 60% 


“give us accurate, continuous blending | eee eens se. steel 
over a wide feed range” 


a record year. Reason: heavy demand 
for the companys equipment due to 
. expansions ve chemical, oil 

Central Soya Co., Inc., blends millions of bags of animal and 
poultry feed a year at their new Chattanooga plant. Up to 50 dif- 
ferent formula feeds are produced to exacting standards. Central Soya 
chose W&T Merchen Feeders because they give 1% minuie-to-minute 
accuracy over a wide feed sange. As seen in the picture, the feeders 
are compact with no bulky enclosures 

Merchen Scale Feeders, with feed rates from 3 to 3000 pounds 
per minute, require no adjustment for changes in material density 
They are suited for most industrial continuous blending or automatic 
batching processes, For more information about Merchen Scale Feeders, 
write for Bulletin M-34, 


inclustrie 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9. NEW JERSEY 





PRECISE 
_ PRESSURE 
MEASUREMENT 


6e8 For Low Pressure Work Withstanding hot lithium bromide solution is a 


new application for Type 304 stainless. The 
Ranges: 0—10 inches water (min.) stainless is being used for the tubing in o new 
to 0-30 inches mercury (max.). gosfired year-round air conditioner put out by 
Intermediate ranges available. Servel's all year Air Conditioning Division. The 
Accuracy: 1/300 of full scale tubes are essential to the proper performance of 
y , the air conditioner’s combination absorption re 
Sensitivity: 1 500 in all ranges frigeration end heating unit. They tronster heot 
Dial Size: 2%" or 6” diameter from the five gas inside (itself corrosive) to boil 
| the solution of 50% lithium bromide and water 
Visite for Publication No. 1 7-2 | outside the tubes. After other tubing proved un 
~_- - -- | satisfactory, the Type 304 stainless supplied by 
WALLACE & TIE RNAN INCORPORATED ; the Alloy Tube Division of The Carpenter Steel 
25 MAIN S&S Rf L-LEVILCLE ) N j Co., Union, N. J., provided the necessary cor 
roson resstonce 
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advances in the Chemical Industry 
through 


progress _@m Proctor 


‘\, 
~~ 
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YOU CAN SHARE IN THIS PROGRESS 


PROFIT by PROCTOR's careful analysis of your 
drying problem—actual test runs establish the opti- 
mum drying conditions for highest quality and prod- 
uct uniformity. 


PROFIT by PROCTOR's five decades in the crea- JOB-ENGINEERED CONTINUOUS 
tion and design of drying systems—by the low operating CONVEYOR ORYVERS 

cost resulting from Proctor’s ability to accurately convert 
test results into full scale performance CHEMICAL LOOP ORYERS 


PROFIT by PROCTOR's up-to-the-minute shop 
and manufacturing techniques—by the ruggedness and 
dependability built into every Proctor product, giving true 
value for every dollar 


PROFIT by PROCTOR's record of progress over ROLLING EXTRUDER 
the years—a record of the satisfaction and confidence of - 
the many Proctor customers SCORING ON FILTER 


PROFIT by PROCTOR's policy of GUARANTEED SPRAY ORVERS 
performance. 


TRAY TRUCK ORVERS 


FIN DRUM FEED 


GRANULATOR 


PROCTOR & SCHWARTZ, Inc. 


pp {(Proctor}— 


PHILADELPHIA 20, PA. 





Manufacturers of Industrial Drying Equipment and Textile Machinery 
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A New York and South Texas 
Meeting Report 
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Jet age not likely to change need 
for petroleum engine fuels, but 
will have marked effect on petro- 
leum processing. . . . Demand for 
petroleum products could lead to 
exhaustion of present proven 
reserves by 1975... other facts 


PETROLEUM IN THE JET AGE 


—, fuels of one type or another mercial jet airliners will probably use 
are going to remain the principal i kerosene fuel 

engine fuels for some time to come The precise effect of turbine fuel 
despite the rapidly rising importance of needs on refining operations is difficult 
chemical fuels made from boron and to asse at this time. However, it | 
other elements. On this the four speak reported that certain European refin 
ers at the New York symposium were’ eries of American companie 


igreed (Juestion concentrated on was built vithout catalyt cracker will 


just what kind of petroleum fuel will we produce very high octane gasoline in 


THIS IS THE CENTER FOR need ? Poweriorming units bi mall quan 
For the short term, P. F. Martinuzzi, tity, will tend to concer >» more on 


H | G H P U h | T Y Stevens Institute, is sure that “in the the middle distillate 


immediate future it is probable that ou 


present reciprocating auto engine will The Turbine—Where and When? 

increase in displacement, power and 

compression ratio, will require very Aircraft aside, the major question to 
| the 


high octane fuels.”” Echoing Martinuzzi, day is where, when, and how will 


C. F. Holloway, British Petroleum Co., turbine be used? G. W. Ferguson, The 
Q UJ A RTZ pointed out that “it is most improbable Texas Co., points out that steady prog 
that by 1970 the use of the gas turbine ress is being made in adapting the gas 
will extend to automotive applications turbine for automotive use, for pipe line 
A p Pp A y A T U 5 to a degree which is likely to have : pumping, railway locomotion, electrical 
notable effect on fuel qual tie and dis power generation naval and marin 
tribution In other words, a continu- plications, et gut the focus, a 
ince of th present trend in refinery as the quantitative effect on fuel is cor 
or nly more so cerned, is on the potential automotive 
iircraft, however, offer another application of the turbine 
When critical purity is required for tory. By 1970, according to Hollow: Crux of the matter: the gas turbin 


. ‘ed fo jatior ne fue i and its c in the free-piston engine 
fused quartz and silica laboratory the need for aviati turbine fuel ; “eg c on — B 


or production equipment industrial have urpassed the need or aviator in Martinuzzi’s words, “will be able t 
specifications call for henneall as the piston engine fuel im civil aircraft as utilize a wide variety of fuels and prefe 


well a ! liitary plane where the 
turbine has long since replaced the fuel and light diesel oil.’ 
If and when (and there does not seem 


a low-cost fuel intermediate between 
primary approved source 


in addition, a unique service is 
keyed to your requirements. Here, 
standard apparatus, crucibles, trays, 
cylindrical containers in a full range 
of sizes and tubing (up to 25” diam.) 


recipro g engine in advanced air 
craft to be much “if” in the long run) the 

Shortly, according to Holloway, “‘c« turbine or free-piston engine takes over 
tain fuels can be eliminated as far a the automotive field, a marked effect o1 
are available for early delivery turbine powered aircraft are concerned refinery operations is certain, but it will 
These fuels are gasoline (expensive, too not be an abrupt change. It will be 


Amersil engineers will be glad to 
volatile), IP-5 (not enoug! pro luced t ll probal ility gradual am should 


assist in developing special equip 


ment to individual requirements. Your gas oi! (fails on low-temperature nee use little disruption of pets n oper 


>) 


inquiry will receive prompt attention ind fuel oil (too much depos ior itions or economy 
Thi leaves only A.T.K. and JTP-4 of 
the presently available ° Petroleum Supply 
referring prim ily te ubson 


FUSED SILICA - ry urcratt requirement com 


AND QUARTZ 
* A.T.K. is British designation for Aircraft Tur 


685 RAMSEY AVE, HILLSIDE 5, NEW JERSEY bine Kerosene. JP-4 is Jet Propellant Type four 
consists of a wide-cut distillate fuel distinguished 





{ / 
DNR LMALL [ae Tala @ ) from kerosene by greater volatility 
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What you need here is an ALDRICH PUMP 


Corrosion, abrasion, high viscosity and high pressures are not 


always problems. Not when the pump is an Aldrich 


Long life. Aldrich Pumps take punishing service, year after year 
Available in aluminum bronze, stainless steel, Hastelloy and 
titanium, Aldrich fluid ends handle all types of liquids—nitri 
acid, caustic solutions, fatty acids, acetic acid, aqua ammonia 
anhydrous ammonia and many more 

Easy maintenance. Fluid end sectionalization, with changeable ae OD 


sives plant, pumps nitr 
unger sizes and interchangeability of parts, means fast, easy bs./min. agoinst 400 
naintenance. Parts can be replaced easily and quickly, at low pressure. Aldrich Pump 
ost. Valves can be removed for inspection without special tools or n 25 to 2400 hy 

equipment. Individual sections of the fluid end can be replaced 


at a fraction of the cost of conventional type fluid ends THE 


Send for details. For your tough pumping problems, it pays to 
specify Aldrich. Write for your copy of Data Sheet 100, a condensed 
catalog and selection table covering our entire line. The Aldrich 


, » Ce dé 20 Ge S , onto "a 
Pump Company,20Gordon Street, Allentown, | PUMP COMPANY 
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PETROLEUM 


(Continued from page 60) 
tion is vital and pressing. R. S. Graham, 
4 S Herold, Inc N y sounded a 
somewhat ominous note at the South 
Texas Section’s one-day meeting 


P . World consumption of oil and gas 

key to modern industrial processes equivalent may reach 16 billion barvel 
per year by 1975 and by then virtually 
exhaust our present proved reserves of 
250 billion barrels of oil 


Control it with... More oil, says Graham, is the only 


answer, and U. 5S. industry is emphasiz 


Gunobd, 0. 6B ing three plans for this purpose 
° we 1) The development of new oil recovery tech 
niques. Main effort is being centered on the 
oO > 4 Vv G Ee N A N A LY z E R Ss ! recovery of presently unrecoverable reserves, 


Oxygen is one of the most impor- _profit-minded executive to overlook. ouch as the thermal methods directed toward 
recovering the heavy gravity crude deposits 


tant factors found in modern chem- And because they are the on/y instru- which comprise a sizeable part of what is pres 
ical and industrial processes. Whether ments that measure oxygen content ently regarded as ‘unrecoverable’ U. S. reserves 
to minimize product oxidation (pre- directly, accurately and conveniently, 2) New oreas of exploration. This includes the 
pared atmospheres, air infiltration, Arnold O. Beckman Oxygen Analyzers a or soa & ater pote a Se 
to). arte 4 tea : a . world as well os the much-publicized drilling un 

) r to insure adequate oxygen have become the leading instruments der the sea and in the Arctic and Antarctic areas 
for efficient combustion (boilers, for modern oxygen control in a wide 3) New types of petroleum source beds. These 
kilns, etc.) ...0r to control oxygen range of applications—from catalytic include the presently-too-costly tor sand and oil 
for proper process operations (am- refineries to cement kilns—from power CEs GED See ctrang Solero potential 
monia, acetylene, air fractionation, plants to personnel protection. With the new methods, new fields, 
etc.) oxygen control has become too These instruments (and systems) can and new sources, the petroleum indus- 
important in today's operations for any be built to meet your individual needs. try should be able to maintain its cur 
rent position despite a greatly expanded 
market. 


For Future 
vases crepe te _ Petroleum fuels—turbine, free piston, 
otfer many unique advantages... 

y ad or jet—will play the major role for some 


SELSCTIVITY: wgty canettine te engen. Ciests of time to come. Doubtless with an eye on 
gases other than oxygen are negligible " ; 








chemical fuels, Graham states em 
! oy ' 
WIG ACCURACY: 1% of full scale (Example: 20.05% phatically that “a reduction in petro 


O, on range 0-5% Ox) . 
: leum demand due to encroachment of 


MANY RANGES: Full scale ranges from 0-1000 ppm or . wr: ' J ao 
mer eee 0, available. Combustion ranges 0-5 Competitive tm is is not ant ipated - 
0-10, 015% O, supplied with 0-25% O, check range 
Multi range instruments available Neverthele 


RAPID RESPONSE; Standard Analyzers — 95% response Jet aircraft lubricant 
in less than 1 minute. Special Units—95% response marily chemical synthetic mainly ester 
oo based. W. W. Gleason, Esso Research 


SE ER: Millivolt output for potentiom & Engineering Lid upersonic ait 
eters; current output for miniature electronic recorders 
and gaivonometers; air output for pneumatic receivers 
and control systems 


the near future.’ 


craft of the near future will require 
lubricants capable of good performance 


Model F3: Ranges of 0-1%, O5%, at temperature s up to 700° F.” For tl 
PACKAGE UNITS; Analyzers and controls may be built 0-10%, and higher, Meter on door . 
into a cubicle with sampling components wired, piped for convenient readings at sampling 


and ready for installation as @ single unit point 


Gleason suggest 
ic$ are out in front 

y t leum lubricants cant 
SAMPLING SYSTEMS: Complete standard systems sede! 62: Full scale renges 0-0.1%, ) ! 
components, package or portable units are available 0-0.5%., and others for low 0, con petroleum hesed oil 

tent. Ranges 90-100%, 95-100% O, } ‘ 

OTHER ADVANTAGES: instruments may be mounted in for high O content able, much work 
explosion-proof cases, mounted indoors of outdoors, their devek pment 
in portable panels, and have other desired features et, foi 











upersoni 


says, “Call for a combination of require 


The above are but two of the complete line of ments that cannot be met by a petroleur 
Arnold 0. Beckman Oxygen Analyzers available produc t? 
for every requirement Sut petroleum produ - — 
have little to worry about immediately 
Send for helpful free Jarring war, supersonic fuel require- 
literature which describes 4 = ments are far encugh ia the future 20 
Arnold O. Beckman instruments as 0 gereit qvalationary dewdeqounts 
in detail. When writing, ) 
ANALYZERS in refining. Holloway nevertheless em 


outline your particular , 1 ths oa 
application — we'll gladly supply Profit Builders for Industry phasized that it is going to take ever 
closer cooperation between the petro 


specific information. 
. . 1020 Mission Street leum refining and chemical indusfries 
as South Pasadena, California to solve the supersonic problem 
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Mh LL A 
IN STOCK ! a MONEY with ... 
a low-cost, low-volume pump STAN oe. “/ INDUSTRIAL 
for corrosive liquids! PRODUCTS! 


SA offers a complete tine of 

time-tested industrial product 

thet are STOCK ITEMS and 

available for IMMEDIATE 

DELIVERY. You'll find these IMMEDIATE 
products a real aid in mod DELIVERY 
ernizing plant operations and — 


reducing operating 





All are designed to incre 

® manpower efficiency and 
The ECO All-Chem rotary pump offers: productivity with added 
* Capacities 1—10 gpm; Pressures to 150 psi rs 
* Stainless steel housings (Type 316, Type 20 or 

Hastelloy C) 

¢ Teflon, Neoprene or Formica impellers 
* Positive displacement, high suction lift, self priming 
¢ Linear non-surging, non-foaming flow 
Available from stock, suitable for direct motor, V- 
belt or vari-speed pulley drive, the Eco All-Chem 
handles organic, inorganic, hazardous and radioac- 
tive fluids with complete dependability. 


Bulletin AC56 on request. 


745 Belt Conveyor idlers 
Ul Write for Bulletins 355 
and 1454-A 


ENGINEERING COMPANY TITTITIT ITT 


Ki tig ramet im small pumps. 
12 NEW YORK AVENUE - NEWARK 1, NEW JERSEY 
} 


Cor Pullers ond Spotters 
Write for Catalog 753 


working safety 


f 


Tellevel”’ Bin Level Controls 
Write for Bulletin 11-0 


SCHR HERO 


Gr 


Holdbocks for Conveyors ond 
Elevators 
Write for Bulletin 155 











SOCCER RRR eeed 


STANDARD SK Type “BD” Heat Exchanger, eeeee ~~ Cee eeeeeeeeeeenee 
two-pess design for service in petroleum, 
power, chemical processing, and other indus- 


EEE vies Also made in single-pass design. 
or SPECIAL 
HEAT 
TRANSFER 
UNITS 


your headquarters 


~) 
Conveyor Belt Cleaner 


Portable Box Car Loaders 
Write for Bulletin 1754 


Write for Bulletin 948 


po eeeeeeeeeeeeesseeeseeseee WrrTtriititititttttt til 


oe 
SPECIAL SK Radicfin Air Cooler, one of 
two large coolers designed and manu 


WRITE TODAY FOR COMPLETE In 
FORMATION ON THESE PRODUCTS 


For complete information on a | 





factured for a spewol project. SK wel 
comes inquiries for .vecial units— will specific product please write 
ingly offers experienced assistance for the bulletin listed under 
thet product. For basic infor 


Get Fall Details. Write for Bulletin HT-1 


Schutte and Koerling tend ond tetated Wnts 


mation on the complete line of 
SA Standard industrial Prod 


ucts request Bulletin 653A 
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 ———=—. 
STANDARD FPRODUCTS DIVistion 


STEPHENS-ADAMSON 


mPa. co 
57 Ridgewey Ave. Avrora, illineis 


2246 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. © 
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Vil 

WICKEL-BEA RING 
et 

FABRICATION’. 


] 


Grcciallged 


ORROSION 
RESISTING ALLOY 
* Design 
* Development 
* Fabrication 


MISCO Engineered 
TANKS © PIPING 
PRESSURE VESSELS 
BUBBLE TOWERS 

SPECIAL EQUIPMENT 


Specify MISCO 
DESIGN and FABRICATION 
iT COSTS NO MORE! 


MISCO FABRICATORS, INC. 


Designers, Buitders, habrwaters of Heat Resisting Albay 
and Starmtess Steel hqwupmeat 
3564 TOLEDO AVENUE + DETROIT 16, MICHIGAN 
TELEPHONE TASHMOO 5-6360 





Classical progression often 
skipped . . . radical equipment 
changes often necessary in. . . 


AO SEBESLL LECL EL! PRODDED 0A 


ALL ALR ALA, 


A New York 


i 
Meeting Report 





SCALE-UP 


in the pharmaceutical industry 


Major forward step in process 
equipment for continuous vacuum 
dehydration after 12 years’ re- 
search. 


a | is Not Our purpose t ad cate ti 
pell mel] approach to plant expat 
on pweve in tne yharmaceutical 
field t 
tet vreat enoug 
innot be ignored.’ 


M. | 


ummarized one of tl main reason 


Parne ind 


chemical engine 


ile up ae veloped 
chemical 


RE. 


ical etrivineer in 


i zer 


i ppig i 
teroid production must 


1 


act as the common denominator in all 


from the procurement of the 


of the fin 


pha Si 
raw material to the delivers 


hed product 


Time Ffector 


pharmace utica 
get the 


product 


as soon as possible often dictate 
cut leaving the ironing 
kink to the actu plant 

Lederle 


their 


operation 
cribed the 


immediate 


engineer ce 

plant where an 
rease in Aureor production 
ceeded, a new process was to be intro 
little time avail 

ind semi } 

built 
operating 

along, produced 
i empiri il p 


Steroids 


Phe scale-uy 
uct ns m no much om the time 


difficulties 


laboratory to the 


factor as from nusual 


irom 


i! going 


plant scale. It just a volume or 


*M. L. Parnes, G. P. Quinn and E. J. Scoble 
A Study of Scale-Up Problems in the Phormo 
ceutical industry,” presented at New York 1-doy 
Meeting October 18 


Chemical Engineering Progress 


operation il p! 

but often the entire 

drastically modihie 
Operations that are 

in the laboratory tend 

problen when the ef 

ot the 

tration 
mtrol 

problem ure all tau easy in the 
But when the 


s applied, first, 
b batch l | 


extractior ust immediatel 
Way to con 

such factors as 

cient, mobility of 

and the characteri 


mn ik 


Clear 


extraction 
extraction separation 
obtainable in the laboratory 


operation a 


unite engineer precautions 


ire take Purification of the crude 


mixed steroids is readily obtained in 


the lab by 


chromatography is not simple to cor 


silica chromatography, but 


trol on a large scale engineer 


must find solvent replace 


chromatography 


Continuous Vacuum Dehydration 


An important forward step in drying 


equipment design rep d trom 
Chain > Co Milw 

long time there ha 
economical proce for continuous low 
x 
Now 


vork, Chain 


urpment for 


temperature vacuur dratior 


atter 12 vear develop 


Belt 


‘ laims to have 


ensitive. or 


il d pl 
(ut 
method 
drying 
3) sul 

ibility to cool 
mediately after dr: 
time; 6) improve 
and 7) absences 
curate control 
iput, drying 
sible 


* F. Fixeri, W. Conley, and G. K. Viall, Chain 


Belt Co., “Continuous Vacuum Dehydration.” 


December, 1956 





IN YOUR OPINION, 
WHICH PINION? 


.-- for longest life in a 
Pomp. con restore, tho! old | gearmotor 


equanimity—keep the brass 
happy and you smiling. 
Engineers and production : 

men in many varied industries toy f a 
are using SK Steam Jacketed 
Herringbone Gear Pumps to 
handle viscous moterials of 
mony types—heovy fuel oils, 
asphalt, vegetable shorten- 
ing, give, and others. 





Toke a tip from these folks. 
Send for a copy of Bulletin 
17-A which describes SK's line 
of pumps. Or, acquaint us 
with your problem. We'll help. 
U. 5. PINION 
(Will never 
wear loose) 
SsOLio 
SHANK 


2245 STATE ROAD, CORMWELLS WEIGHTS, BUCKS COUNTY, PA. 


In an internally geared motor the pinion on the motor 
shaft is the vital link between motor and gearing. Now 
compare the U.S. Syncrogear motor pinion with the 
common type. Note the extra large section area of the 
U.S. design. It has a long solid shank that anchors 
into the motor’s holiow shaft, whereas the ordinary 
shell type has a small section area, short keyed. Obvi- 
ously the U. S. design is most substantial, longer last- 


5s p R AY ing, more resistant to deflection and can carry high 
speed loads far more safely than the common designs. 


ie & 4 i 


REFERENCE | SPRAYING . SYSTEMS) 
MANUAL 


@ to help you 
improve a 
spraying 
operation 


_—— 


———- 


to help you 


lower @ pean y we Tre The only motor with BUILT-IN pinion 


ae U.S. SYNCROGEAR 


The most complete industrial spray nozzle 

catalog ever produced. Gives you reference 

data on thousands of standard and special 

spray nozzles for every type of spraying 
WRITE FOR your free copy of Catalog No. 24 


SPRAYING SYSTEMS CO. 
3284 Randolph S. Bellwood, Minois 


Chemical Engineering Progress Page 65 





Spray on( PROTECTION 


because 
they’re made 


of 


Firestone 


To wipe out corrosion by weather, rust and 


rot, industry looks to the performance and 
versatility of the 6 specifically-engineered 
Firestone Exon solution resins 

Formulated into compounds that can 
easily be sprayed, brushed, rolled or dipped, 
these 6 resins cover a variety of needs so 
diverse that virtually every coating purpose 
and function is served effectively 


Fach of the 


engineered for a specific type 


6 Exon solution resins is 
ot application. 


It may protect a product, a part, a roomful 


... and wipe out the threat 
of wear and weather with 
6 Exon solution resins 


of machinery or the outside of a plant. Some 


feature so powerful an adhesive grip that 
they hold fast for many 
Others are made to peel off « 

All are 


that can he Ip suave 


damage-tree years. 
le an in seconds, 
economic il vinyl resins 
billions of dollars that 
d off 


due to corrosion. They are a 


tough 


management once passe nece ry 


ce preciation 


few of the many resins in Firestone’s com 


plete line of versatile vinyls. Another reason 
why industry looks to Exon for engineered 


answers to its needs. 


VERSATILE VINYL RESINS 


engineered answers to industry’s needs 


For complete information or technical service on the entire line of Exon resins, call or write today: 


CHEMICAL SALES DIVISION 


FIRESTONE PLAST CO., DEPT. 7468 F 


TSTOWN, PA. © A Divist 


N OF THE FIRE 
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products- 
advertised in this issue 


PLLA LLELE ELLEN’ OEE LE 
fC Custom-built Heat Exchangers. Com 


plete design end equipment supply in any 
material of construction. Vulcan Mfg. Divi 


sion 


3R Barrel & Drum Packer. Vilirox Barre! & 
Drum Packer has exclusive mechanical rock 
ing vibrating motion Information & recom 


mendations sent. 8. F. Gump Co 


4A Demister Case Histories. Otto H. York 
offers bulletins and «a complete list of tech 
nical case histories on the performance of 


Yorkmesh Demisters 


6. pH & Chlorine Test Equipment. free 
handbook on “Modern pH & Chlorine Con 
trol.” W. A. Taylor & Co 


7A Valve Bodies. Super 70 Series Top 
works have Buna-N moulded disphragm 
which gives uniform cross sectional thrust 
over full valve travel. Catalog from Black, 
Sivells & Bryson, Inc 


BA Plastic Rotary Pump. “Flexiliner” is 
the only plastic rotary pump with no shaft 
seals of stuffing boxes. Vanton Pump & 


Equipmert Corp. Bulletin. 


9A Tall Of Plant Design. New unit, de 
signed & constructed by Foster Wheeler, 
now on stream et Sevaennesh, Ga. Complete 
plent description available. 


10L Swivel Joints. Emsco Ball Bearing 
Swivel Joints can be serviced without re 
moval from line. Emsco Manufacturing Co 


11A Ceontrolledvolume Chemical Pumps. 
Bulletin gives epplicetions, flow charts, de- 
scription & specifications. Lapp Insuletor 
Co 


12A Packaged Mixers. Designed for maxi 
mum edaptability to all fluid agitation ap 
plications. Philadelphia Gear Works, Inc 


Bulletin. 


13A Mechanical Seals. “Philedelphie-Gar 
lock” Seal is completely self-contained 
Factory preset. No on-the-/job-edjusiments 


Garlock Packing Co. Literature 


14t Herd Rubber & Plastic Equipment 
Eleven job-proved rubber & plastic materials 
now available in Ace piping, valves, pumps 
& tanks. American Hard Rubber Co. Bul 


letins & recommendations 


15A Triplex 
product of the Girdier Co., can handle vis 


Pumps “Votator” pumps, 
cosities as high as 40,000 centipoises. Bu! 


letin & Job Data Sheet 


17A Molecular Sieve Adsorbents. Descriy 
tive booklet giving properties and perform 
ance data on Linde Molecular Sieves. Linde 
Air Products Co 


18L Steam Jet Ejectors. Complete design 
& fabrication service. Graham Manufactur 


ing Co. 


19A Valves. For electric, pneumatic, or 
cylinder operation, Rockwell-Nordstrom val- 
ves are lubricant sealed for positive shut-off 
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21A Refractories. Carborundum Co. offers 
free copy of “Refractories,” magazine con- 
taining data on all types of industrial 
refractories 


22A Tempersture instruments Catalog. 
Complete engineering specifications on in- 
dicating, recording, controlling, transmitting, 
compensating tempera ture instruments 


Fischer & Porter Co 


23A Process Equipment. Bulletin describes 
design & febrication of special & large-scale 


process equipment. Dravo Corp 


244 Heavy Duty Rotary Gear Pumps. Ce 
pacities from | to 350 gal./ min., pressures 
Sier-Bath Gear 


to 500 Ib./sa.in. Literature 


& Pump Co 


25A Double-motion Grease Kettles. S. W. 
Grease Kettles available in steel or alloy 
material, direct fired or steam jacket heating 


Consulting services. Struthers Wells Corp 


26A-27A Booklet “Research,” describes 
work in carbon physics research at new 


Parma, Ohio, labs of National Carbon Co 


261 Teflon Joints & Couplings. Chemiseal 
expansion joints and flexible couplings 
eliminate slip-joints, gaskets, adaptors. Cate 


log from U. S. Gasket-Belmont Packing 


29A Project Engineering Services. Efficient 
design, construction & start-up of plants for 
the chemical processing industry. The Lum- 


mus Co 


30A Temperature & Pressure Controllers. 
Duo-matic Leslie temperature regulator for 
controlling steam flow controls automatically 
both temperature & pressure. Leslie Co 


Bulletin 


SIA Gyratory Screen. Allis-Chalmers stein 
less steel gyratory screen provides up to 35 
squere feet of screening area in 16 feet of 
floor space 


324 Slurry Pump. Manze! offers complete 
catalog on new line of SP-90 slurry pumps 


33A Carbon & Graphite Products. Service 
engineers of Great Lakes Carbon Corp. are 
competent to give high-level technical ed 
vice on anodes, carbon brick & mold stock 


WEE LOE OE IE ETE 


234A Controlied-volume Pumps. Milton Roy 
Co. offers three bulletins on controlled 
volume pumps & chemical feed systems. 


325A Industriel Water Filters. Bulletin de 
scribing the Adams AWF Automatic Filter is 
offered by R. P. Adams Co 


36A Employment Opportunities in Nuclear 
Energy. Opportunities exist for engineers 
in all fields at the Bettis Plant (Pittsburgh) 


of Westinghouse. Brochure 


37A Valves & Fittings. Complete informe 
tion on all types of valves for the chemical 


industry. Crane Co 


38A Pan Dryers. Laboratory facilities avail 
able at Bethlehem Foundry & Machine Co 
for solving problems in processing & han 
dling sludges, pastes & other high-consist 


ency materia 


239A Filteraids information & technical 
service offered on the use of Dicalite filter 
sids in hemical processing Dicalite Divi 


sion, Great Lakes Carbon Corp 


40L Cooling Equipment. Niegera Aero 
Heat Exchanger cools with atmospheric air 
saves water, pumping, piping & power 


Bulletin from Niagara Blower Co 


41A Filtration Equipment. The Eimco Corp 
offers consulting services to assure the cus 
tomer the most practical & economical filtra 
tion equipment for the job 


42A Spray Dryers. Buflovek spray dryers 
give high recovery of solids, assure low 
initial & operating costs. Consulting ser- 
vices & product pretesting available. Blaw 


Knox Co. 


43A Air Separators. Sturtevent Air Sepa 
rators range from 3 to 18 feet in diameter, 
deliver fines from 40 to 400 mesh at rates 
yp to 100 tons per. hour. Bulletin 

44A Design & Engineering Services. Facili 
ties for fractional distillation, gas absorption, 
evaporation, crystallization, filtration, heat 
transfer, etc. J. F. Pritchard & Co. Consult 


ing services 


45R Fused Silica Laboratory Ware. Chem 
ical ¢ rity high resistance to heat shock 


CL NE COLE IE LONE ER 


DEVELOPMENTS OF THE MONTH (Continued) 


81 Mebile Radioactivity Monitor. A new 


mobile air monitor with fixed or moving 
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filter automatically measures & records air 
borne radioactivity, & warns by light & bell 
when preset limits are exceeded 

The Model AM-3A Ajr Monitor, made 
by the Nuclear Measurements Corp., is de- 
signed for the protection of personne! 
wherever radioactive materials are handled 
lt will detect the maxin permissible con- 
centration of beta & gamma activity as 
specified in National Bureau of Standards 
Handbook 52 

The unit will operate for 7 to 10 days 
unattended, providing a permanent legal 
record of radiation levels on @ continuous 
chart. it can follow either short term high 
level radioactivity, or slowly changing low 
level radioactivity 


Continued on page 69) 
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products- 


advertised in this issue (Cont.) 


60L Fused Querts Apparetus. Standard 
apparatus, crucibles, trays, cylindrical con- 
tainers & tubing evellable for immediate 
delivery. Amersil Co 


61A Chemical Process Pumps. Aldrich 
Pump Co. offers data sheet, condensed cate 
log & selection table 


624 Oxygen Analyzers. Free literature de 
scribing Beckman oxygen analyzers for 
every process need. Arnold O. Beckman, 


Inc 


63TL Low Volume Pump. The Eco All 
Chem rotery pump is 4 low-cost, low-volume 
pump for corrosive liquids. Capacities 1-10 
gal./min.; pressures to 150 Ib./sq.in. Bul- 


letin. Eco Engineering Co. 


6381 Heat Transfer Units. Schutte & Koert 
ing is headquarters for standard or special 
heet transfer equipment. Bulletin on SK 
Type “BD” Heat Exchanger and SK Rediafin 
Air Cooler. 


63R Materials Handling Equipment. Sev- 
eral bulletins covering stock items including 
conveyor idiers, bin level controls, etc. 
Stephens-Adamson Mfg. Co. 


64. Nickel-slloy Fabrication. Misco Foebrice- 
tors, Inc. are specialists in the design, build- 
ing & fabrication of heat-resisting alloy & 
sisiniess steel process equipment. 


65TL Steam Jacketed Gear Pumps. for 
handling viscous materials of many types— 
heavy fuel oils, asphalt, vegetable shorten- 
ing, give, etc. Bulletin from Schutte & 


Koerting 


6581 Spray Nozzle Reference Manual. 
Reference deta on thousands of standard & 
special spray nozzles for every type of 


spraying. Spraying Systems Co. 


65R Gear Motors. VU. S. Syncrogear is the 
only motor with built-in pinion. Bulletin 
from U. S. Electrical Motors. 


66A Solution Resins. Firestone Exon solvu- 
tion resins are specifically engineered to 


resist corrosion by rust, rot, & weather 
Chemical Sales Division, Firestone Plastics 
Co. Litereture. 


71A Heat Exchangers. Advanced fabri- 
cating procedures, including the use of elec 
tronic equipment, essure that each P-K unit 
will perform at its rated heating or cooling 


capacity. Patterson-Kelley Co 


73A Crystellizers. Conkey crysteliizers ere 
designed end engineered to meet specific 
plant requirements. Complete information 


available from Chicago Bridge & iron Co 


75R Spirexiel Compressors... Bulletin from 
Roots-Connersville Blower gives perform 
ence curves & technical date on the latest 
R< Spiraxial Compressors 


77R Process Equipment. Containers & pres 
sure vessels for gases, liquids & solids, heat 
exchangers, steel & alloy plate fabrication 
Downingtown tron Works, Inc. Bulletin 
80L Multistage Ejectors Designed to 
maintain low absolute pressures. Descriptive 


bulletins from the Elliot Co. 


SIA Low-+temperature Processing Equip- 
ment. Plants for the production of high 
purity hydrogen, carbon monoxide, methane, 
ethylene, oxygen, nitrogen & rare atmos 
pheric gases. American Aijr Liquide 
Literature. 


62 Chemical Engineering Catalog. Up-to- 
date data on process equipment, materials 
of construction, engineering services. Rein- 
hold Publishing Corp. 


83R Venting Manual. The Protectosea! Co. 
will send complete Venting Manuel showing 
operating features of the Protectoseal line. 


84. Guided Missile Job Opportunities. Jet 
Propulsion Laboratory, a division of Calif. 
Institute of Technology, hes positions for 
many types of scientists and engineers 


85R Alr Corrosion Eliminator. The Conseco 
Air Corrosion Eliminator separates air from 
water before water enters condenser tubes. 
Bulletin. Condenser Service & Engineering 
Co., Inc. 


S68L Relative Humidity Chamber. Accu 
rete and versatile annular mechanical con 


vection controlied-+humidity chamber for 


DEVELOPMENTS OF THE MONTH (Continued) 


83 Small Scale Gas Liquefier. The Norelco 
Ges Liquefier, of simple design & small 
proportions, produces liquid eir at the touch 


of @ button in a matter of minutes. The 
machine is manufactured by the North 
American Phillips Co. 

Capacity of the machine is approximately 
5 quarts of liquid air per hour. It operates 
on 220 volt, three-phase current. Cooling 
water requirement is about 3 to 4 gallons 
per minute. 

The unit is 37° long, 20” wide, and 34” 
high. Weight is about 660 pounds exclusive 
of pedestal. Exclusive of installation and 
refrigerant, the machine is quoted at $7,864 
with 60-day delivery. Further details will 
be sent on request. 


(Continued on page 72) 


research lebs. Technical details from Ace 


Glass, Inc. 


87A Plant Site Selection Date. Norfolk & 
Western Railway offers information on in 
dustrial edvantages of area including Ken 
tucky, Ohio, West Virginia, Virginia, Mary 


land & North Carolina 


BBL Silicone Defoamers. Free sample of 
Antifoam 8B will Corning 
Corp. for leboratory & plant tests. Litera 


be sent by Dow 


ture. 


88R Chemical Pump Data. Ingersoll-Rand 
Chemical Pumps available in sizes up to 
4,000 gal./min. at temperatures to 800° F 
Bulletin. 


BOR Filter Presses. Complete range of 
styles & sizes, standard or special, for every 
filtration need. Catalog with charts, tables 
& diagrams. D. R. Sperry & Co 
9OTL Fabricated Aluminum Equipment 
Pressure vessels, processing tanks, storage 
towers, gratings 


Washingtor 


tanks, est exchangers 
walkweys & handrailings 


Aluminum Co 


90BL Spray Nozzles. Capacities from ‘ve 
pint/min. to 4,000 gal./min. in bronze, cast 
iron & stainless steel. Nozzle catalog from 


Spray Engineering Co. 


9IA Filters. Vertical leaf, vertical batch 
horizontal leaf, horizontal batch filters. 1! 
lustrated bulletins from Process Filters, Inc 


94TL Demineralizers. Barnstead Still & De 
mineralizer Co. offer the right equipment 
for every demineralized weter problem 
Catalog & bulletin. 


94ML Automatic Weighing Units. Single 
weighing units & fully-programmed installe 
tions. Glengarry Processes, Inc 


9484 Process Engineering Services. C. W 
Nofsinger are engineers & contractors for 
the petroleum & chemical industries. 


9STR Stills. Barnstead stills can help solve 
any distilled water problem. Catalog from 


Barnstead Still & Demineralizer Co 


95BR Laboratory Planning Guide. 180 
peges of valuable ideas, layouts, specifice 
tions on laboretory furniture & equipment 
Metalab Equipment Co 


96BL Skin Irritant Protection. “Kerudex 
prevents skin injury from epoxy resins & 
amine hardeners, solvents, cutting oils, etc 


Ayerst Laboratories 


97R Haveg Y-Vaives. Available in stand 
erd pipe sizes, can be equipped for easy 
connection to air, diaphragm or motor 
operated control equipment. Haveg Indus 


tries, Inc. 


107TR Magnetic Separators. Many types 
of magnetic separator described in bulletin 
from The Baver Bros. Co 


1078R Filter Paper Brochure. Recently 
published brochure from Eaton-Dikeman Co 
gives selection date for specific grades of 


EAD filter paper 


(Continved on page 72) 
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This man is expanding tube ends into the tube This automati eck « ¥ il rating 
sheet—the “inner face” of a shell and tube heat is not only as save you 
exchanger that holds each tube in place. By money. And it allows ive a full and 
doing it electronically, with the equipment you omplete guaran ach unit will perform 
see here, the circumference of each tube i 
joined to the face of the exchanger with exactly aw engineers 
the same pressure and contractors have come to rely on P-If's 
This minimizes the possibility of leaks develop ins ing fabr an 1 procedures 
ing—even when a mile of tubing and hundreds ir che dd le-check. of a unit's 
‘ 


of tube ends are involved, as they are in many ermal ratit le woul leased to design 


of P-K’s special exchangers 


But fabricating procedures like these are only The Patterson-Kelley Co., Inc., 1820 Hanson 
part of the story. Every P-K unit is “computed” Street, East Stroudsburg, Penna. Offices in 
for its thermal rating and design principal cities 


Patterson Kelley 


Chemical and Process Division 


Twin Shel! Blenders Avtoclaves Pilot Plants Heat Exchangers RP bbe ) Double Cone Blenders 
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products- 
advertised in this issue (Cont.) 
OROLEU MOL LOLOL OLIGEE: 


1OBTL Distillation Literature. information 
concerning 155-page book on vepor-liquid 
equilibrium, azeotropes, extractive distill 


tion. Applied Science Laboratories, Inc 


Specially - designed 


1068L Pumps 


product of Sigmamotor tInc., 


pump 
pumps liquids, 
gases, slurries without corrosion or con 


tamination. Catalog 


109R Steam-jet Evactor Units. CR Stearn 
Jet Evactor Units can maintain absolute 
pressures down to 50 microns Hg abs. Croll 


Reynolds Co 


18C High-pressure Heat Exchanger Sec- 
tiens. Available for pressures up to 22,000 


Ib./sq.in. Brown Fintube Co 


OBC Mixers 


catalogs on all types of mixers for the 


Mixing Equipment Co. offer 


chemical processing industries 


Technical Literature ¢@ 


services- 


1 Nuclear Consulting Services. Walter 
Kidde Nuclear Laboratories, Inc. offer 10 
page booklet describing their services in 
reactor design, nuclear instrumentation, and 


experimental studies 


2 Equipment Design Service. New design 
service offered by the Haveg Industries, 


Inc. is described in a new bulletin 


3 Fatty Acid Process 


sheets show 


Design Data 
details of process for the 
continuous high-vacuum distiflation of fatty 
acids. Utility requirements are listed. Blaw 


Knox Co 


4 Engineering Tables and Data. United 


States Testing Co. offers 112-page reference 


handbook with standard formulae, charts 
and definitions in many scientific fields 


5 Valve Reclamation Service. Lynch Engi 
neering Co. reclaims and restores valves of 
all types in brass, cast iron, steel and all 


alloys at V2 net replacement cost. Literature 


6 Industrial Research Services. |2pege 
bulletin from Fluor Corp. describes research 
facilities now aveilable to industry on con 


tract basis 


7 Atomic Power Plant Design New 
bulletin from Alco Products, inc 
Alco's 


atomic power plants 


outlines 


qualifications to build practical 


8 Research and Testing Services. Factory 
Mutual Laboratories offer facilities of their 
laboratories on contract basis Descriptive 


booklet 


materials- 


9 Industrial Chemicals Book. 
Industrial Products Book for the chemical 


Divisior 


68-page 


industry is offered by Nitroger 


Allied Chemical and Dye Corp 


10 Rauwolfia Bibliography. Contains about 
800 references on chemistry, pharmacology, 
pharmacognosy and therapeutic uses of 
5S. B. Penick 


rauwolfia and its alkaloids 


& Co 


11 Organic Chemicals Data. Product 
letir from Air Reduction 
Phiysical and applications 


products including vinyl monomers, acety 


Chemical 


properties 


lenic alcohols, et 


12 Industrial Fabrics Bulletin. Describes 
composition and end uses of textiles com 
bined with rubber, plastics, and special 


purpose compounds Wellington Sears Co 


14 Chemical Reagents Catalog. Specifice 
tions and current prices on wide line of 


reagents ) T Baker Chemical Co 


Tri-Sul 


forms 


15 Underground Pipe Protection 
Ite. oroduct of G. S. Ziegler & Co 


DEVELOPMENTS OF THE MONTH (Continued) 


84 Fabricated Venturi Tube. Type PVF 
fabricated Venturi tubes, made by Burgess 


Manning Co., represent a departure from 
the standard cast iron or plate steel variety 
Inherent advantages of the new tube are 
jht weight compared to iron tubes, ability 
t maintain close manufacturing tolerances 
relatively quick deliveries compared to cast 
iron tubes, and a decided price advantage 
The tube is readily adaptable for a variety 
of end fittings 6 depending on require 
nents, may be equipped with welded or 
lip-on flanges it also may be furnished 
vith welded or bell and spigot ends, or 
nay be used with mechanical type cou 
plings 
The new tubes conform to conventional 
Venturi dimensions and are offered in sizes 
ranging from 6” to 96” in diam 


Continued on page 74) 
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three zones of corrosion protection, water 


mpermeability and insulatior Literature 

16 Water-based Hydraulic Fluids. Phys 
ical properties, instailatio ye. and main 
tenance of Ucon Hydrolubes. 16-page book 


let from Carbide and Carbor pmicals Ce 


17 Custom-made Protective Coatings. Bu! 
atin from Rowe Products, Inc gives data 
on all types of coatings the chemical 


process industry 


18 New Acrylic Monomer Pilot plant 


quantities of dimethylaminoethy! methac 
late monomer now available from Rohr 


& Haas Co Technical notes wi be sent 


19 Silicone Defoamers. 8 
ring Cor, gives 


applications 


20 Condensed Catalog of Refractory Ma- 


terials. Properties and applicati: nclud 


ing mortar selectior hart Richard 4 


Remmey Sons Co 


Refractories Refract 


offers bulletin 


21 Castable 
Insulation Corp 
“Moldir” 


and selection charts 


castable efractories 


22 Comparator Chart. Compearative evalu 
ation of properties of laminated plastics and 
vulcanized fibre. National Vulcanized Fiore 


Co 


23 Aerosol Furnace Spray. New spray 
helps lower fuel cost thre ugh soot removal 


Literature from Stewart-Hall Chemical Corp 


24 Phosphorus Pentasulfide Monsanto 
Chemical Co. announces availability of two 
grades, one a highly reactive type Com 


parative data sent 


25 Molecular Sieve Desiccants Product 
of Linde Air Products C« these desiccants 
have up to 19 times the capacity of the 
best silica-type absorbents Technical 


literature 

26 Antioronants. Eastman Chemical Prod 
ucts, Ir announces availability of two new 
products designed to retard deterioration 
and cracking of synthetic rubber products 
Sormulations, date sheets sent 
27 «Latex Paper 20-page 


technical bulletin gives physical properties 


Coatings for 


mechanical strength on and rhe 


ology Koppers Ce 
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Another Conkey Crystallizer 


for Sherritt Gordon Mines— 


The second Conke 


CONKEY 


EQUIPMENT 
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Technical Literature @ 


mate rigs -(Cont.) 


28 WHeptane and Hexane. Fisher Scientific 
Co. announces availability of spectro 
photometrically-pure heptane and hexane 


Literature 


29 Wew Material of Construction Chern 
ples 15, @ furan resin and inert ceramic, is 
suitable for pipe and fittings, towers, other 
chemical processing equipment For severe 
corrosion conditions. Technical bulletin fron 


General Ceramics Corp 


30 Selution Resins Date Catalog from 
Firestone Plastica Co gives complete in 
formation on six Exon vinyl chloride resins 


for solution coatings 


31 General Product Catalog. Dow Chem 
ical Co. offers catalog containing detailed 
tabular information on more than 375 
basic industrial, agricultural, and pharma 


ceutical chemicals 


32 Vinyl Maintenence Coating. New Ucilon 
Coating 1400, produced by Metal & Thermit 
Corp., eliminates strong odors and need for 
surface Technical 


careful preparation 


literature 


33 Fundamentals of Zeolite Softeners. 20 
page publication on basic principles and 


equipment selection. Cochrane Corp 


34 Higher Alkyl Phenols 


and dinonyl phenol now available in tank 


Nony! phenol 


car quantities. Samples and information sent 


by Stepan Chemical Co 


35 Moly-Sulfide Lubricant Additive. Bu! 


DEVELOPMENTS OF THE MONTH 


85 Devuwbleection Mixer Thorough blend 
ing of fluid & semi-fivid substances at rates 
ten times eas fast as those of conventional 
equipment is said to be achieved by the 
double mixing action of the Eppenbach 
Agi Mixer 

The Agi-Mixer consists of a set of double 
motion of counter-rotating paddies or blades 
working in combination with an Eppenbact 
Homo Mixer a 


high speed homogenizer 


Technical Literature ¢@ 


etin from limax Molybdenum Co. de 
scribes cher cal and physical properties and 


lubrication .vrformance 


36 «Extreme-pressure Greases. Two water 
resistant extreme-pressure greases especially 
recommended for shock-loaded bearings de- 
scribed in technical bulletin from Sun Oil 


Co 


37 Polyethylene Coloring Agents. A com 
plete range of granular color concentrates 
for coloring polyethylene given in tech 
nical bulletin from Claremont Pigment 


Dispersion Corp 


Technical service bulletin 


38 Emulsifier 
describes properties of Witco 912 Emulsi 
fier, new combination of surface active 
agents for emulsion type paints Witco 


Chemical Co 


40 Metal Laminates Date. Detailed engi 
neering information available on properties, 
spplications, types, sizes of metal lami 


nates. Bridgeport Brass Co 


41 Terpene Oxides. Experimental quanti 
ties of dipentene monoxide and alpha 
pinene oxide, two new epoxy compounds 
are now available from Becco Chemical 
Division of Food Machinery and Chemical 


Corp 


42 Bakelite Plastics Reference File. |6-pege 
condensed reference file on polyethylenes 
styrenes, epoxies and 


Bakelite Co 


vinyls, phenolics 


polyesters. Many charts 


43 Foamed Plastic Sheet insulation. Arm 


strong Cork Co. announces development of 


COS SE ha ONCLOL LE: LCE LOVES. 


(Continued) 


The paddies work material down into the 
homogenizing zone where the Horo Mixer 
subjects it to a refinement by hydraulic 
Homo-Mixer to 


yaddie mixer is repeated until the mixture 
f P 


shear The cycle from 


s absolutely uniform 

The complete mixing assembly is installed 
n @ kettle which may be of single shel! 

f jacketed construction & which may be 
perated atmospherically, under pressure 
' der vacuum 

Additional features include 

1. Elimination of vortex & minimizatior 
f excessive air introduced into the blend 

2. Scraper blades on outer paddies tc 
meure better heat transfer from acket 1 
naterial being processed 

1. Paddie mixer & Homo Mixer may 
perated simultaneously or independent 
each other 

Agi-Mixers are available in laboratory & 
production models ranging in capacity from 
} to 1,000 gal. Kettles can be fabricated 
stainless steel Monel, nickel, or other 
materials of construction. Detailed informa 


tion is available from the manufacturer 


Gifford-Wood Co 


Continued on page 76 
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a new, flexible foamed plastic sheet 
sulation that adapts itself to curved or 


regular surfaces 


44 Alpha Olefin. Commercial quantities 
of alpha olefin are being produced by 
Archer-Daniels-Midland Co Specifications 


sent 


45 Evaporation Barrier, “Mini-Vaps,” prod 
uct of the American Agile Corp., consist of 


expanded polyethylene miniature floats 
This system is designed for vapor retarda 
tion by as much as 75% Technical date 


available 


46 Inorganic Zinc Coating. Dimetcote zin: 
designed for 
equipment from solvents, petroleum prod 


coating is protection of 
ucts, salt water, weathering and abrasior 


ilustrated brochure Amercoat Corp 


equipment- 


47 Jacketed Valves, Fittings, Piping. 2¢ 
page catalog describes complete line 
acketed valves, fittings and piping. Park: 


Cramer Co 


Allis-Chalmers 


46 Paper Stock 
Manufacturing Co 


Pumps 
announces extension of 
its line of peper stock pumps to in de 


single-suction units up to 72 inches 


49 Optimal Controller For simplified 


process control Comprehensive theoretical 
information, application data available fr 


manufacturer, Quarie Controllers 


50 Reciprocating Pump Data Sheet. Com 
Aldrich 25-hp to 
Aldrich Pump 


plete information of 
2, 400-hp direct flow pumps 


Co 


51 Plastic Pipe Ace Riviclor chemical-re 
sistant plastic pipe, fittings, and vaives fully 
described in 8 page bulletin from American 
Hard Rubber Co. Tables on resistance, sizes 


and pressures 


52 Corrosion-+resistant Valves. Milton Roy 
Co. anwounces new line of relief and beck 
pressure velves for corrosive fluids at 
pressures to 1,500 Ib./sq. in. and tempera 


tures to 250° F. Bulletin 


Continued on page 76 
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Developments of the Month 
(Continued) 


‘ saneres ¢ cpnnne a pera aa 


NEW SUPER CLASSIFIER 


ed from pace 67 


tained less tha 
screen resiavue Cut 
point sharpness is nm affected by througt 


distr ‘ . od 





Product recovery i tf the Super 
Classifier 5 J nmatched and 
varies from 80 to 9 depending on prod 

c? requirements Prod tion runs on tek 
have been made with over © yield ata 
top size cutpoint of about icronms. As 
with tpoint : efficiency of the Super 

assifier is rf affected by hanges in 
t rate or size distribution of teed 


he machines are availabie with capecities 





ranging from about 100 Ibs. per hour to 





30,000 Ibs. per ho On special order 

apacities down to about 500 ibs. per hour 

could be furnished eee" 
‘ven wal od comons onion | NVODERN XP RRALKDAL COMPRESSORS 
ts high capacity, a Super Classifier wit? +,.A0.PRLPR°‘ LL PSS 
nominal rating f 10,000 Ibs. per hour 


example, occupies about the space of 


j aje 
egal meng pm RUILT WITH R-C /u//-2Hi/i74 
- run is started Y m of oper = be = y 4 dy] 
or attentior s required instrumentatior 
nple and nexpensiv wmsisting only 
f measurement of a w rate and of the 
pressure differential a ss » ysterr 
The size rating of a Supe assifier alone 
s not dire tly proport | to the ost of 
an installation, inasr > classifier ca 
be operated economi nto a trac 
tion of its ratir ] 
mption being ar 
tal power 
grinding syste 


The Sharples a aintains a mil)--size 


: {) rpm 
assification plant where test & demonstra 
sde noer the supervision 
ess ngineers. Arrange 
an be made through the 
jepartment Bulletins are 
able Jes ng w tetai! > operator 
tentia of these new ors Min 
eN 80 on Data Post 
With many 


ar % 
im_CS y¢ 


Bulletin St 


R« Spr 





Ask about plur-ability in all R-C equipment 


Centrifugal and Rotary Positive inert Gas Generators 


Blowers, Gas Pumps and . 


Exhousters Spiraxziol” Compressors 


Positive Displocement Detailed bulletins available 


Vacuum Pumps and Meters on all 8-C equipment 











Classifier's classification zone, fines fraction 


After powders are posed through Super . 


A DIVISION OF DRESSER INDUSTRIES. INC 
is carried by exhouster air stream to co! 


4 
lector; coorse fraction is carried out through 1256 Indiana Ave, Connersville, indians. in Caneds, 629 Adeleide %. W., Terente, Ont 
the air lock of the classifier 
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equipmen t- (Con) 


53 High-pressure Gas Filter. For 


compressors 


protec 


tion of turbine expanders, 


pumps, 
Purolator 


nozzles and blowers Literature 


Products, Inc. 


54 Polyvinyl Chloride Eductors. Available 
in six standard sizes, from V2 to 3 inches 
Schutte 


Technical information will be sent 


and Koerting Co 


55 Rotary Joints. New, compact, improved 
type of rotary joint for use on steam, air 
water, oil, gas, or alternating hot and cold 


service. Barco Manufacturing Co 


56 Metal Hose and Tubing Catelog. 64 
page publication from American Metal Hose 
Brass Co. simplifies 


Division of American 


selection and ordering 


57 Moisture Monitor. New portable, de 
vendable instrument for accurately measur 
quantities of moisture ir 
Bulletin 


solidated Electrodynamics Corp 


ing minute 


yaseous§ mixtures from Cor 


58 Servicerated Expansion Joints. Reds 


signed line of packless corrugated expar 
sion joints for use in power, heating, in 
applications 


Manu 


duvtrial and process piping 


Information available from Badger 


facturing Co 


Booklet fron 


af 


59 Automatic De-Sludgers 


Centrico, Ine illustrates complete line 


Westfalia de-sludgers Cutaways, applica 


tions, technical data, capacity charts 


40 New Petroleum Instrument. The Cenco 


Vapor Pressure Apparatus is used 


analyze the binary mixture collected 


tween plateaus of any two petroleun 


tions. Central Scientific Co. Literature 


61 Diaphragm Control Valves. Bulletiy 


giving sizes, specifications and dimensions 


pressure and temperature ratings, et A 


W. Cash Co 


62 Liquid Fillers. “Little Giant” single 


and twin-nozzie offer high-speed 


models 


filling in « low-cost 


volumetric compact 


BORE ES Pia A 


DEVELOPMENTS OF THE MONTH 


bench-type machine. Literature from Arthur 


Colton Co 


Bulletin 
selection data 


63 Pneumatic Ejector Operating 


and construction features, 


ayout dimensions, specifications Ralpt 


8. Carter Co 


Electric Transmitters 


Rotameter Co. de 


64 Pneumatic & 
Brooks 


desigr 


Bulletin from 
scribes unusuel features of new 


transmitters for Brooks Rotameters 


Solves 


Detailed report on how 


65 Digital Pipeline 
Problem 


gas pipeline construction problem was solved 


Computer 
natural 


n 12 minutes. Bendix Computer Divisior 


66 Continuous Gas Chromatograph. New 
Beckman Process Gas Chromatograph, said 
to be first industria! instrument of type 
monitors chemical reactions by direct and 
continuous analysis Beckman Instruments 


Inc 
Airfoil Fans I hure 


harts perforr ance tables 


67 Axial 20-page 


with dimensional 


certified ratings and operationa de 


tions. Chicago Blower Corp 


68 Vertical Pressure Filters Tw bulle 


with complete filter 


operating details 


materials design features Cochrane 


Corp 
69 Expansion Joints. 7-page bulletin from 
Reynolds Engineerir g Co. describes all 


types of expansion joints for the chemical 


processing ir dh stry 


boiler 


70 New Mechanical Seal. A new 
mp mechanical seal, produced by 

rane Packing Co is said to assure 
longer life through use of a special closed 


circulating systern Full technical details 


sent 


Gives char 


71 General 


materials of construction 


Pump Bulletin 
types 
f 


acteristics 
sizes and capacities of six major types o 
pumps for the chemical processing and re 


lated industries. Dorr-Oliver, Inc 


“tmpervite” 


72 Graphite Heat Exchangers 


tube and shell heat exchangers are now 


ee a 


(Continued) 


86 Packaged Power Unit 
W9 engine is a 
cycle, compact unit with 400-1,000 hp. for 


The Worthington 
smal! heavy-duty four 


power in utility service, water works, cher 


ical & 


nomical power is desired 


petroleum plants & wherever eco 


the W9 


be placed on 


Fully assembled upon delivery 


“Power Package” is ready tc 
its foundation & requires no major aligning 
lt is constructed for continuous high-output 
turbo-supercharged operation 

Jet-Swirl design swirls the air as it enters 
the cylinder, thus assuring a rapid mixture 
of air & fuel 


Worthingte nm Corp 


Further details available from 
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n 14 and 164 foot lengths 
om Falls Industries, Inc 
73° Universal Computing Relay. A vu 
versal pneumatic computing relay which can 
perform any one of six d ferent aritnomet 
Foxbor c 


functions is offered by the 


Literature 


74 Close-coupled Centrifugal Pump 
cifications and performance rves of 
of single stage enclosed mpeller 
pumps given in bulletin from G is P 
Inc 

75 Millivolt Recorder Data Sheet 
page data sheet describes 
Speedomax G Millivolt Re 

Northrup Co 

Instruments 


76 Gas 


uracy gas 


Analysis 
analysis instruments for pla 


laboratory and field service described 


brochure from Gow-Mac Instrument Co 


6-page 


77 Wet and Dry Grinding Mills 


brochure from Hardinge Ce covers maior 
types of reduction mills for both wet and 


dry grinding and pulverizing 


78 Haveg Equipment Catalog. 32 pages 
of information on corrosion-resistant plast 


equipment Haveg Industries, Ir 


79 Regulator Systems. Detailed | 


available from the Powers Regulator ( 


87 Technical Bulletins on Fiber Resistance 
Du Pont technical 


bulletins devoted respectively to the com 


offers two exhaustive 


parative chemical & heat resistance of a 


wide variety of natural & synthetic fibers 

Many tables & charts set forth changes ir 
properties due to exposure to various chem 
icals & to heat under varying conditions & 
times. 

Because of the growing interest tex 
tile fibers for use in a variety of industrial 
applications in which resistance to heat or 
chemicals is of these data 
should be 


chemical engineer 


importance 


invaluable to every practising 
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CANDIDATES FOR MEM- 
BERSHIP IN A.I.Ch.E. 


The following is a list of candidates for the 
membership in A.LLCh.E 


tion by the Committee 


designated grades 
recommended for ele 


on Admissions 
These names are accordance wit 


Article til, Section 8 the Constitution of 


A.LChE 

Objections to the election f any of these 
candidates from Members and Associate Mer 
bers will receive careful consideration if re 
ceived before January 15 
of the Secretary, A.I.Ch.E 25 West 45th Street 


New York 34. N.Y 


Member 


Ackerman, Arthur W., Emerson, N. J 

Armstrong, Willard P., St. Louis, Mo 

Beck, Edward R., Bartlesville. Okla 

Benzaquin, Richard A., Gallipolis Ferry, W. Va 

Carroll, S. E., Bauxite, Ark 

Cost, J. L., Allentown, Pa 

Davis, John A., Piney River, Va 

Eagen, John M., Savannah, Ga 

Eng, Gan B., New York, N. Y 

Erdman, William J Se. Charleston, W. Va 

Johnsson, Karl O., Jr., Ook Ridge, Tenn 

Kehoe, Thomas J., Fullerton, Calif 

King, Douglas R., Baton Rouge, La 

Klein, Donald ®8., Villanova, Pa 

Meintire, D. B., Milwaukee, Wis 

Metzger, Charles O., Philedelphia, Pa 

Nesvadba, K Pardubice -Semtin, Czechoslovokia 

Rehm, Fred G. W., Camden, 5S. C 

Riley, John E., Hercules, Collif 

Ross, Robert | East Orange, N. J 

Rouse, Harrison V., Jr., Army Chemical Center 
Md 

Roush, Walter E., Freeport, Tex 

Rudy, Dennis D., Newark, Del 

Stockbridge, D. L., Jr., Savannah, Ga 

Strei, Thomas J., San Gabriel, Calif 

Swanson, Ernest A., So. Charleston, W. Va 

Taylor, Harry G., Winchester, Moss 

Temmel, F. M., Bethlehem, Pa 

Walters, Richard J., Verona, Pa 

Westfield, Erich R., Marcus Hook, Pa 

Willmer, David 8., Walnut Creek, Calif 

Zeh Hurlburt, H., Houston, Tex 


Associate Member 


Anderson, Williom P., Jr., Parkersburg, W. Va 
Andrews, Richard C., Evans City, Pa 
Arbegust, Charles 8, Lowisville, Ky 

Arnone, John A., Jr., New Haven, Conn 
Bailie, Richard C., Detroit, Mich 

Beaudoin, Claude |., Manchester, N. H 
Becker, Matthew L., Flushing, N. Y 
Berglund, Clive J., Richland, Wash 

Bess, F. Douglas, Nitro, W. Vo 

Bighouse, Robert L., So. Charleston, W. Va 
Bizjok, Frank, Cleveland, Ohio 

Bonsall, Robert A., Berlin, N. H 

Boudart, Michel, Princeton, N. J 

Bowen, Joshua S., Jr., Charlottesville, Va 
Bradley, John M., Pampa, Tex 

Brady, Aubrey L., Arlington, Va 
Brandenburg, Jesse Harold, Lovwisville, Ky 
Bruce, Warren, Sanford, Fla 

Burke, William D., Chorleston, W. Ve 
Burkett, Raymond J., Texas City, Tex 
Campbell, Peter F., Elizabeth, N. J 

Cerr, Charles H., Grand Island, N. Y 
Carr, Jesse M., Jr., Beton Rouge, La 
Celette, Edwin F., Jr., Indien Orchard, Moss 
Cimbalista, Joseph J., Brookfield, til 


(Continued on page 80) 
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More than 86,680 welds 
in complex column 
by Downingtown 


Diameter: 11’ 11” I.D. 

Total Height: 94’ 11”. 

Material: Stainless steel, 7 ype 304. Carbon 
steel skirt and base ring 


Shell Thickness: '2" and % 


——— _ 
40 Trays and downcomers. | 
and risers on each tray. 


Code Stamping: National Board and ASMI 
Sandblasted and pickle washed 


bubble caps 


Field tested by 











Dow ningtown 


inspected by customer and Hart 


Downingtown welders completed more than 
86,680 separate stainless steel welds during 
fabrication of this stainless steel column. Toler 
ances of + 4%" Vig” even + Yao" were 
maintained in the shaping, positioning and 
welding of thousands of stainless steel parts 
Lapsed time from drawing board to final field 
testing: less than six months 

Send for Bulletin PF. It tells the story of 
Downingtown skill and « xperience that enable 
us to breeze through complex fabrication jobs Special jig for 


like this one. 


Downingtown Iron Works, Inc. 
HEAT EXCHANGERS-STEEL AND ALLOY PLATE FABER A N 


106 Wallace Ave., Downingtown, Pennsylvania—Branch Offices 
458 S. 66th St., Milwaukee 14 © 52 Vanderbilt Ave., Boon } 
rk 17 © 133 Riverside Circle, Marshfield, Mass. © 106 Wallace 
Downingtown, Pa. * 271 Hanna Bidg., Cleveland 15 * 4247 Nortt 
No. 38, Cincinnati 36, Ohio * 936 W. Peachtree St., N.W., Roon 44 
Atlanta 9 * 2086 S. LaSalle St., Room 765, Chicago 4 * 57 E. Wentwort! 
Ct., Room 133, Minneapolis 19, Minn. * 586 Roosevelt Bidg., Los Angeles 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS 


7 
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ford Code stamped on location 


stainless 


steel risers to stainless steel tray 


SOLIDS 


Page 77 





cep i the 7 ives p 
Mountar W hite ulphu 


Spring West Virginia, the fabulou 


iuxuriou (,reenbrier resort hotel w 


welcome member of the profe on 
pring Management (Ce 
onal Meeting 
March 4.6 
1} vorld-famou pa, h 
ra hi re t nieeting 
1938 \mer truly 
titution d trom 1//8 


brier has es to our 


the meeting place of major industria 
groups, which have tound the faciliti 
the ve isolation, the very atmo 
range think n 


phere condu ve to 


clopment lacquainta 


Recreational tacilities spaciou 


ind service which relheves one need 
remembet ire all part of the Gre 

! offering © make plans 1 
repaired 


iow to have the golf club 


tenn racquet restrung, the hotgur 


oiled, the riding outfit assembled. Or, 


ce forget to bring these 


load up th vitcase 


HOW TO GET THERE 


Train: Main line of the C & O Pailroad 
Moteorcer: Midland Trail, U.S. Route & 
Airplane Charter service, operated by 
a certified airline pilot, to and from the 
Greenbrier's CAA Class 2 field, from 
any point and from three nearby air 


terminals 


North entrance of The Greenbrier 
White Sulphur Springs, West Vir 
ginia. Through these portals will 
pass the leading chemical engineer: 
in management 


{ you are 
© IN MANAGEMENT 
® ASSISTING MANAGEMENT 
© ASPIRING TO MANAGEMENT 


You are cordially invited to 
A.1.Ch.E.’s SPRING 


MANAGEMENT CONFERENCE 


AT... 


repared to rel 
chemical ¢ 
‘ thve 
hout future trend » the 
thie pre 
vith, qualified 
* present 
be the first 
the chem 
Represent 
esponsibilit 
yr the evolutior Relaxation or Activity—Your Choice 
ary future of the chemical industry, th: : 
Relaxation w met I manage 
Conference will serve to provide an en os 
ronment tor the revie wres 
i the setting of the stage for the ever 
il 


re technolos future 


Greenbrier lore 


cenit 
therapeuti 
1830 the area was 
ri plantatior 
A “take 
hotel 


pened it 1858 time to serve 


The domed roof of the colonnaded 
Spring House at the Greenbrier 
shelters the spring where the first 
sulfur beth was token in 1778 
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ssman |. du Pont de Nemours & Company, Waynesboro, Virginia 


PROGRAM HIGHLIGHTS 


Here are some of the problems—present and tuture—tc 
cussed at Greenbrier by leading authorities 


SCIENTISTS, ENGINEERS & MANAGEMENT DECISIONS—THE TEAM- 
WORK PROBLEM -the nature, origin and solution of the humar 
problems arising as management applies scientific methods to de or 
YT aking 

FUTURES IN THE CHEMICAL INDUSTRY—ten year projection of raw 
materials and products; of trends in processes; of growth and change 
in markets—discussed and debated by panel authorities and you! 


COMPUTER CONTROL OF CHEMICAL OPERATIONS. this seco: 
puter session will carry on from Los Angeles introduction to com 
will open the field of applications, will cover prerequis 
your own needs for computers can be based and proje 


te« 


c? 


IMPACT OF LICENSING ON CHEMICAL ENGINEERING—analysis of 
present legislation, report on ECPD—EJC Joint Committee on Practice 
of Engineering, formulating conditions for corporations t ce 


4% 
engineering 


GLLPRLSI D0) 


Secial, Too 


(On the 


Alabomo Row, « group 
of cottages built at the 
beginning of the nine 
teenth century, is but a 
part of the picturesque 
eccommodations at the 


Greenbrier 
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new 8 CRREBER A ee 


WHITE SULPHUR 
MEETING 


For The Ledies 


Black Tie? 
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TM oCANDIDATES FOR MEM- 
BERSHIP IN A.I.Ch.E. 


Coocher, Joe 8., Chamberlain, S. D 
Cook, James H., Lincoln, Mich 
Damervol, Frank Bradley, Sf. Lovis, Mo 
Danielson, Leibert, Aberdeen, $. D 
Delicate, W. Scott, Aiken, S. C 
Diez, Juan M., Pasadena, Tex 
Downer, 5. Whitney, 11, Dallas, Tex 
Durso, Donald F., Memphis, Tenn 
Evans, James M., Pittsburgh, Pa 
Feldman, Robert J)., Palisades Park, N. / 
Festa, Robert J., Pittsburgh, Pa 
Foster, Robert Lee, institute, W. Ve 
French, Robert P., Orange, Tex 
Garnett, Donald |., East Gary, Ind 
Gawrylowicz, Henry T., Wallington, N. J 
Goodwyn, Presley P., Jr., Pennsgrove, N. / 
Graul, William A., Pittsburgh, Pa 
Grey, G. W., Sevennah, Go 
Heckman, John W., Roslyn, Po 
Holkestad, Donald M., Akron, Ohio 
Homyoak, Leonard, Waverly, Ohio 
Jutzi, Edward M., Jr Seginaw, Mich 
SIMPLIFIED SCHEMATIC of Kastensmidt, Charles F i Harlingen A.F.8 
FIVE STAGE EJECTOR Tex 
vapor Keil, Edward J., Jennings, Mo 
= Kendrick, R. W., Cornwall, Ont., Con 
\ Lambert, Merlan M., Baton Rouge, lo 
a — Lancaster, John H., Austin, Tex 
Landgraf, Eugene R., Midland, Mich 
ELLIOTT mod tte 
Lefevre, Leonard J., Bay City, Mich 
. Lemon, Ralph B., Idaho Falls, idaho 
Multi Sta e Lenaway Wilmer E St. Clair, Mich 
= g Lenehan, J. Robert, Pelham, N. Y 


ewis, Frederick, 6. Arlington, Mass 


MCOM Stace ‘ 
¥ tector Lockhart, Ronald W., Baltimore, Md 
mre Lyons, Thomas ( Haddonfield, N. J 
> STAce Magiros, Pete, Pasadena, Tex 


sooerEn” Margolis, Joel E., Wilmington, Del 
McCarroll, George F., Channelview, Tex 
‘ McCombs, Guy C., Savannah, Ga 
* When absolute pressures ranging McHenry, E. R., Hastings, W. Va. 
wp MRD STAGE from 01 2 in (0.3mm) to about .003 in Mier, John R., Freeport, Tex 
eecioe : Moen, Robert H., No. Plainfield, N. J 
(0.075mm ) mercury are required, Morrison, Donald R., Claymont, Del 
five stage ejectors such as the one Neugle, Jehe 5. 5. Groves, Ton. 
ss Neville, Garth E., Chorleston, W. Va 
shown above are applied. Oldford, Stewart C., Plymouth, Mich 
: . . .. . i . Oler, Robert A., Syracuse, N. Y 
Condensers of either the barometric om: i denen Witeend Gull 


or surface type can be incorporated Paul, Henry |., Deer Park, Tex 

. . Perlmutter, Daniel D., Staten Island, N 
rest ~ ” ‘ , 

in this five-stage hook-up. The Sates, Gals Gy Hidlainn, ted 


wvren 
Conpengen after-condenser may be used to Poucher, Fred W., Canoga Park, Calif 
. > » . — Pratt, Glenn E., La Porte, Tex 
recover the heat of the steam, to nial then’ €., Gantelden, fiw 
> . recover the condensate, or to Rivkowich, Harold, Flushing, N. Y 
FOURTH STAGE ; ooae oom - —_ Roberts, David 8., Serasota, Fla 
an eliminate noise and nuisance ®Sothstein, Edwin C., Woodbury, N. J 
at exhaust. aver, Paul J.,. Waynesboro, Va 
F de il h : | ‘ li " f Schwork, Gerald J., Mt. Clemens, Mich 
or details On the compiecte line o Sepede, Heary C., Pittsburgh, Pa 


Elliott ejectors, contact your Silverman, Stanley N., Rahway, N. J 


"Th A . . . Sinanoglu, O., Cambridge, Mass 
nana Elliott representative or write Snell, Ronald J., Dollar Bay, Mich 


mar 
Omitteo compan Elliott Company, Jeannette, Pa. Sosa, John J,. Decatur, Ala 
nadia . —— Spencer, Dale C., Alpena, Mich 

for descriptive bulletins. tah te 6. ic dave, to 
Tinay, john W., Lafayette, Calif 
Weet, James H., Bridgeville, Pa 
Wolf, J. Harry, Jr, Oradell, N. J 
Zasimovich, John G., New York, N.Y 


{a Zumwuit, Joe P., Pasadena, Tex 
Affiliate 


Akiyama, Frank M., Pitman, N. J 
t LLIOTT Awan, A. R8., London, England 
Bednorz, John, Denver City, Tex 
Temperley, T. G., Kuwait, Arabia 
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NEW HYDROGEN SOURCE FOR NHS 


by low-temperature processing of coke-oven gas 


Ketona Chemical’s low-temperature processing plant at Birmingham, Alabama, featuring scrubbing 


vn 
enter) producing ammonia synthesis gas and air-separation unit (right) with a daily capacity of 3.78 milli 
cfd of nitrogen and 33 tons of oxygen. Total yearly ovtput of anhydrous ammonia is 45,000 tons 


from the 


CHEMICAL pro 
fit ie 


technolog 


AMERICAN 


ot (e9)) AIR LIQUIDE 


ENGINEERING & CONSTRUCTION DIVISION 
1111 Beaver Hall Hill, => 
Montreal, Quebec. 


OLDEST IN EXPERIENCE--NEWEST IN DESIGN 


529 CHRYSLER BUILDING, NEW YORK 17, ALY. 
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INSTITUTIONAL NEWS 
PDA Cat iE EGR AOE ODEN SEED EE BE hit, wae 1 ast lac Sat Sh 


A.1.Ch.E. JOINS UNITED menerequenwettey TRUSTEES 


Council, U.E.T. approve terms for wi! 
AA.Ch.E. to join U.E.T. as equal 
member with the four other 
Founder Societies. 


Plans now underway by archi- 
tects for new Engineering Center 
in New York. 


\a 


Ran ng a fever on a process prob 
lam ? hen let Chem ineerin 
| a Eng eering 


Catalog supply the facts on ther 





mometers supplied by 18 companies 
You'll find thermometer data of all gucnascemnngmeninitindallg area standards first 


hinds . . . Fesistance ...fecording OF A necessary component of any >i at at 

right or left angle... straight national program for standard- another, fittings suy 
ization in chemical process equip- 
ment is a realistic effort by 
ded, Serd's inst ene Gans aatiate chemical companies themselves 
hoi = to establish adequate company 
of the versatility of standards, emphasized D._ €E. 
Pierce of Diamond Alkali at the 
Seventh Annual Conference on 


A= Standards of ASA held in New 
cec ver 


clining types wall 


or ‘lush mounted rigid or stem 


Never before has CEC contained suct 
a wide variety of process equipment 
facts materials of construction 
facts engineering services iI for 
mation. No matter what kind of proc 
ess problem confronts you, it pays 
to turn to CEC for the answer. You 

find its pages packed with up-to-date 
data about instruments, motors, grind 


ers, alloys, condensers, heat exchang 


ers and a host of other pri jucts 


430 Park Avenue umpuined ordert _— o Heat Exchangers and Pumps 


New York 22, NewYork © purchasing and storage, and conven 
Nn nance. Because national standards Heat exchangers are still 


betweer 





tion stage 
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Architects 


THIS ‘IN-LINE’ TANK VENT PUT AN END TO 
DANGEROUS ROOF-TOP MAINTENANCE! 


The above illustration shows the 
located inside the tank hous 





the open end of the line. ‘This 
costly and highly dar gerous rool 
tion formerly necessary where 


installed outside the end of the vent lines 


PROTECTOSEAL ENGINEERING SERVICES 
The de velopment of this inv-iine fi 
vent is typical of Protectoseal 
engineering versatility. In pr 
fire and explosion protection, consideration 
always given to the operating and n 
tenance problems of corrosior sublin 
valve pressures conservation o 
cleaning of flame arresters and 
probleme 


PROTECTOSEAL VENTING MANUAL 
For a fuller understanding of how Protect 
n help you solve your 
ut coupon below for 
ete Venting Manua 
ires and special apy 


’rotectoseal line 





A COMPLETE LINE OF STORAGE TANK SAFETY EQUIPMENT 


Working te prevent fives in cooperation with Underwriters 


Leber oteries 
insurance Compenies, Nationa! Fire Protection 


Association, Factory Inewrance Asse 


Recently celebrating its 100th Anni- PROTECTOSEAL PRODUCTS 
versary of supplying process vessels PROTECT YOUR PLANT 


to the chemical process industries, 
. ww nn The Protectosea! Company 


1952 Seuth Western Aver 
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FUTURE MEETINGS and 
Symposia of the Institute 


MEETINGS SYMPOSIA 


@ WHITE SULPHUR SPRINGS, W. VA. 

March 3-6, 1957. Greenbrier Hotel. 
TECHNICAL PROGRAM CHAIRMAN: 5S. G. 
Friedman, E. |. duPont de Nemours & Co. 
Benger Lab., Weynesboro, Ve 


Computers in Chemical Company Control 


CHAIRMAN: W. M. Carison, du Pont, Engineer 
ing Service Div., Newark, Deleware. 


The use of large-scale computers in handling 
peyrolis, billing and ordering, sales forecasting, 


MEETINGS SYMPOSIA 


Scientists, Eng s & Management 

Decis:ons—A Problem in Teamwork 
CHAIRMAN: G. D. Creelman, Creelman Asso 
ciates, 10524 Wilbur Ave., Cleveland 6, Ohio 
The psychological factors which must be con 
sidered to assure effective functioning of 
Operations Research (scientific decision-making) 
teams 





The impact of Licensing 
on Chemical Engineering 
CHAIRMAN: Tf. Jj ‘Ethyl Corporation 
1600 W. Eight Mile Road, Ferndale 20, Detroit 


Carron 


eroduction control, etc. 


Futures in the Chemical industry 
CHAIRMAN; R. E. Chaddock, Hercules Powder 
Co., Virginia Cellulose Dept., Wilmington 99, 
Del. Co-chairman: Geo. Rieger, Diamond Alkali 
Co., Cleveland Ohio 


Michigan. 
Sunday afternoon panel discussion 
sional registration 


on pr ofes 


@ PHILADELPHIA, PA. 

March 10 through 16, 1957 

EJC Second Nuclear Engineering and Science 
Congress & Exposition. See page 86 


The Greenbrier; see page 78 





~ 
@ EVANSTON, ILL. 

April 8-9, 1957. Northwestern University 
Joint Instrument Symposium in cooperetion 
with Instrument and Regulators Division of 
American Society of Mechanical Engineers 


JPL...AN ESTABLISHED CENTER OF 


GUIDED MISSILE RESEARCH AND DEVELOPMENT 


@ ST. Louis 

june 3-7, 1957 

Solden Jubilee Meeting, Air Pollution Control 
Association; sponsoring societies include 
AACh.E. (Tuesday, June 4 will be A.l.ChE 
day.) 

Methods of Analysis; Instrumentation; Atmos 
oheric Reactions Photochemical & Other 
Aerosol Formation & Control; Progress in Air 
Pollution Control Equipment & Methods; and 
Human & Economic Goals for Engineers in Air 
Pollution Control will be treated 





@ SEATTLE, WASH. 

June 9-12, 1957. Olympic Hotel 
TECHNICAL PROGRAM CHAIRMAN 
Knudsen, Dept. of Chem. Engrg., Oregon State 
College, Corvallis, Oregon 


James G 


Industry's Role in University Programs 

on Nuclear Engineering 

CHAIRMAN: John Kaufmann, Div. of Reactor 

Development, U. S. Atomic Energy Commission, 
Wash., D. C 


Chemical Engineering 
Date and Calculation Methods 


CHAIRMAN: W. C. Edmister, Calif. Research 
Corp., Richmond Laboratory, Richmond, Cal 


Filtration 


University of Houston 


As a respected nucleus of scientific research and development, 
the Jet Propulsion Laboratory's prime objective iv to obtain basic 
Its 


Tiller 


CHAIRMAN: F. M 


information in the sciences related to missile development 
Houston 4, Texas 


program also includes fundamental research in most of the 

Electrochemical Engineering 
CHAIRMAN: Joseph Schulein, Dept. of Chem 
Eng., Oregon State College, Corvallis, Oregon 


physical sciences 
The work at JPL includes a search for new propellants and 


new materials, and the investigation of basic concepts and proc- Chemical Engineering in the 
Pulp and Paper industry 
McCarthy, Dept. of Chen 


Seattle, Washingtor 


esses in both chemical and nuclear propulsion 
CHAIRMAN: J. | 


Exceptional opportunities for original research under ideal 
Eng Univ. of 


Nashington 


working conditions have resulted in an effective group of scien 1957 


Deadline for receiving papers: Jan. 9 


tists and engineers devoted to the attack on problems of the future. 
@ STATE COLLEGE, PA. 


August 11-14, 1957 
University. 

First National Conference on Heet Transfer, 
featuring Applied Heat Transfer. Sponsors 
A1LCh.E., ASME, & College of Eng. & Arch., 
Penn State Univ 
James N. Addoms 
ton 2, Delaware, is A.I.Ch.E 


Penntylvania State 


JOB OPPORTUNITIES NOW AVAILABLE FOR 
© NUCLEAR ENGINEERS 
* METALLURGISTS 


SOLID STATE PHYSICISTS © MECHANICAL ENGINEERS 


CHEMISTS @ NUCLEAR PHYSICISTS © CHEMICAL EN NEERS 


APPLIED MATHEMAT ANS 


Atlas Powder Co., Wilming 
program cheirmen 


Write today for further information 


JET PROPULSION LABORATORY 


INSTITUTE OF TECHNOLOGY 
CALIFORNIA 





@ SALTIMORE, MD 

September 15-18, 1957. Lord Baltimore Hotel 
TECHNICAL PROGRAM CHAIRMAN: R. L. Cop 
son, Mutual Chemical Co. of America, 1348 
Block St., Baltimore 31, Maryland 


A DIVISION OF CALIFORNIA 
PASADENA, 
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MEETINGS SYMPOSIA 
Drying 

CHAIRMAN: Ralph E. Peck, Chem. Engineering 
Dept., ill. inst. of Tech., Chicago 16, Ili 

low Temperature Processing 
CHAIRMAN: Clyde McKinley, Air Products, Inc., 
P. O. Box 538, Allentown, Pa 

Direct Operating Labor Costs 
CHAIRMAN: John Happe!, Chem. Engrg. Dept., 
New York University, University Heights, 
N. Y. 53 


@ ANNUAL—CHICAGO, ILL. 
December 811, 1957. Conrad Hilton Hotel 
TECHNICAL PROGRAM CHAIRMAN; Henry F 
Nolting, Stendard Ol! Co., 2400 New York 
Ave., Whiting, ind. 
Fividization of Solids 
CHAIRMAN: E. R. Gilliland, Chem. Eng. Dept., 
M1.T., 77 Massachusetts Ave, Cambridge 39, 
Mass. 
Flow characteristics, rate of entrainment and 
heat transfer; fluidized reactors vs. fixed and 
moving bed reactors 
Effective Cost Control in 
Process Operations 
CHAIRMAN: C. W. Nofsinger, The C. W. Nof 
singer Co., 906 Grand Ave., Kansas City 6, Mo 
Evaluation of Projects from the Original 
Idea to the Investment Stage 
CHAIRMAN: C. W. Nofsinger (see above) 
Chemical Engineering Abroad 
CHAIRMAN: Shelby Miller, Chem. Eng. Dept., 
University of Rochester, River Campus Station 
Rochester 20, N. Y 
Corrosion Resistant Alloy Materials 
of Construction 
CHAIRMAN: G. Fred Ours, Carbide and Carbon, 
Charieston, W. Va. 
Laboratory and Pilot Plant Techniques 
CHAIRMAN: G. W. Blum, The Goodyear Tire 


& Rubber Co., 1485 E. Archwood Ave., Akron 
w aaws I’'s THE CONSECO 


@ SALT LAKE CITY, UTAH 


Ex RROSION 
E. B. Chris 


TECHNICAL PROGRAM CHAIRMAN 


tiansen, Dept. of Chem. Eng., Bldg. 437, Univ 
gpamisii, ELIMINATOR 


UNSCHEDULED SYMPOSIA 


Correspondence on proposed papers is invited Air is the “Senior Delinquent” in the entire condenser-tube-corrosion 
Centrifugation family. Water turbulence liberates air in tubes. Air attacks tube sur 
CHAIRMAN: Jomes O. Meleney, Dept. of Chom faces, causes inlet tube end corrosion eventually necessitating retubing 


Eng., U. of Kansas, Lewrence, Kan ; : 
The theory and quentitetive aspects of centri But the Conseco Air Corrosion Eliminator separates air from water 
fugation. BEFORE water enters tubes. These Air Corrosion Eliminators are fitted 
Size Reduction 2 
CHAIRMAN: Edger L. Piret, Chem. Eng. Dept in condensers having 1, 2 or more passes 
U. of Minnesote, Minnespolis 14, Minn If impractical to install Air Corrosion Eliminators, the next best thing 
Filtration & Centrifugation , : 
s. Mill { 
CHAIRMAN: Horece Hinds, Jr.. Corn Products is to insert Conseco FLOWRITES in the inlet ends of tube illions o 
Refining Co., Box 345, Argo, Ill FLOWRITES are in use, in every type of heat exchangers, all over the 
Chemical Engineering Process Dynamics as world. If you want us. to do the job for you, just call our Service 
They Affect Automatic Contro! 
CHAIRMAN: David M. Boyd, 315 Ridge Ave 


Clarendon Hills, tll. 
Ethylene Manufacture a ter tel EQUIPMENT DESIGNED AND BUILT BY CONSECO 
¢ i 

ae Hermann C. Schutt, 201 Devon =e Se Cee HEAT EXCHANGERS * CONDENSERS * EVAPORATORS * STEAM 
shire St., Boston 10, Mass giving . complete JET AIR EJECTORS * CONDENSATE COOLERS * PRESSURE VESSELS 

Dry Classification of Solid: engineering dato SERVICE WATER COOLERS © FILTERS * STRAINERS * INSTRU 
CHAIRMAN: D. W. Oakley, Metel & Thermit on these products MENTS, SPECIALTIES 
Corp., Carteret, N. J. 


aon iemmaaomme CONDENSER SERVICE & ENGINEERING CO., INC. I" 


Ann Arbor, Michigan 


Statistics in Chemical Engineering Designers and Busiders of Equipment for Power, Refimog Chemical and ia: ae Indus 'rie: 


CHAIRMAN: John C. Whitwell, Princeton Uni- 
versity, Princeton, N. J ae 64 BLOOMFIELD STREET 
(Continued on page 106) HOBOKEN, N. J. 
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NUCLEAR NEWS 
eM itv bhi bis ii hs. hiiilldlttliddbild Weis 


NUCLEAR CONGRESS PROGRAM FURTHER DEVELOPED 


Atomic Exposition plans ed- onferer Phis 
vance, over 470 firms indicate ‘twelve round-table discussions at Con 
interest in exhibiting. vention Hall on aspects of nuclear energy 


f interest to business men 
he 2nd EJC Nuclear Congress and pl , an re n he Cor 
Atomu Exposition at Philadelphia's fer Board is a m profi nstitution 

Convention Hall, March 11-1 under oO ess and 
the general chairmanship of Walt W hit with more than 3.500 sub 
nan, president of A.I.Ch.E., is rapidly  ciates including bu 
approaching the final planning status trade associations. government 
Program details are expected to be et 
wked out shortly. In the meantime e A two-day Hot | 
reservations for the Exposition pon Equipment Conference 
ored by A.I.Ch.E. with the cooperation conducted by the AE yonsored n ll appear with regard to uraniu 


of the other engineering societies——are Laboratories Committees will covet le reduction steps, and other aspect 


hed iniorma 


: — . . ¢ , 
reporte d running 20% shead of the } construction and management of labora of fuel manufacture ind reprocessing 


exposition, with three out of every ten tories for nuclear research At the time of going to pre onl ant 
firms being new to the field. Last year’s Plans are e Exposition to be ect to chanve n both order and cor 
Exposition in Cleveiand, expected to be opened to students of the Philadelphia tents of sessior ree ye 
exceeded in scope and size, was parti metropolitan area during certain hour 
pated in by 165 exhibitors, attracted on Sunday, March 10th. This feature 


ae , 
18,991 nuclear-minded visitor vas taken advantage of by hundreds of 


tollowing prog 


inted 


In addition to the Nuclear Congres students at Cleveland. in connection witl 


and Exposition, there will be two other the Ist Congre 
‘lant cor 


major events M 


@ On March 14 «sd 15, the National reerem tainment, fuel production, protection 


Industrial Conference Board will con The program of the Nuclear Congres 
duct it Aton nergy for Indu will be broad, will consist of about 130 


water supplie educational! 


nterrelationsh I 


int ship safet 











operatic ad maintenance 


ay, Mar. 1. f tandardiza 
t mh th nucl held te disposal 


mar coolant sy 


gape naa te cert oo 
NEW RELATIVE HUMIDITY CHAMBER |) ma pe nner 
REVOLUTIONARY iaing,stractural protection and co 
IDEA 


Mokes available to all research 
laboratories—large and 
small—or, accurate and 
versatile ANNUI AR 
Mechanical Convection 
Controlled Humidity ik” Reemeeniioeaatin 
Chamber at nomics. The All-( 
place Wedn 























LOW COST ONLY $595.00 

COMPLETELY AUTOMATIC ontrol and mulator iturai resource 
FULL ACCESSIBILITY me | ind @ > anemia” ine 
FULL VISION transter and heat valuatior lal 


ind equipment. / Natural resource 
IT'S FAST, Reaches ony dition within range in 20 minutes we. 2 
IT'S PRECISE: Controls Humidity + 1%. Controls Dry Bulb with + 1° F 
Write Dep't VI~ G. for Complete Details, 


; 
/ nursda Var 





etallurgy of 
um-niobium 


entation deve 





hea trar 


O ACE GLASS INCORPORATED | we equipment 


Friday, Mar 
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Land of Plenty 


there’s 
plenty 


of i] If an adequate water supply is an important 
consideration in the selection of your new plant 
site, as it is for most industrial site-seekers, then 
it will pay you to investigate the Land of Plenty 
where the annual rainfall is about 40 per cent 
above the national average 
It's a U.S. Weather Bureau fact that the annual 
rainfall of the 48 states as a group averages 31-36 
for inches, while that of the six states served by the 
Norfolk and Western is 40-45 inches. And not 
one of the states is below the national average. 
In this land of many rivers, adequate water is 
industrial ' but one of many natural and man-made advan- 
tages for industry. Detailed factual information 
about these advantages will be gladly furnished 
by our plant location specialists, in confidence 


vse and without obligation 
ee @ 


nd (Pheri, rivers: 


James River Pigg River Guest River 
Appomattox River Smith River Bivestone River 
Nensemond River Meye River Big Sendy River 
Elizabeth River Potomac R&R ver Ohie River 

Bleck Water River Sheneaendoch River Little Miami River 
Roaneoke River Holston River Scioto River 

Dan River Clinch River 


Bannister River New River 


Write, Wire or Call 


tL. £. WARD, J8., Meneger 

INDUSTRIAL AND AGRICULTURAL DEPT 
Drawer CP.729 (Phone 4-1451, Ext 474 
MORFOLK AND WESTERN RAILWAY 


: - 
“Ta / ¢ = Reanecke, Virginie 


THE SIX GREAT Star, 
SERVED BY Tig - 


WORFOLK AND WESTE®, 





- estore. 


RAILWAY 
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Girdler procedures, data, for Her e’s Why 


INDUSTRIAL y 
EO USTRIAL prors PR CHEMICAL PUMPS 


give you 
At A.1.Ch.£.-sponsored session for 


teachers in Louisville, Ky., Girdler 
releases own design and engi- 
neering data, details of pro- 


cedures. 


lo help chemical engineering educators | co 
gain insight into practical design con 
siderations and the organizational pro 


cedures of a large engineering construc 





tion firm, the Gas Processes Division of . 
against 


the Girdler Co. has made available to an 
invited group the details of an actual 


case history from their private files—the 
design and construction of a large am SION 


This underwater photo monia plant 
dramatically illustrates speedy 
dispersibility of new 

Dow Cerning Antifoom 6 Louisville, Ky initiated by Gordon ¢ 


William ol the Dept ol { hemical 


Occasion wa a one-day ession 


Engineering at the Univ. of Louisville 


silicone defoamer and organized and carried through with 


the cooperation of Norman C. Upde 
> graft head ot Girdler’ j rocess develop 
ment group. Present at the session were 
ANTIFOAM B : 


faculty members of thirty-two engineer 


ing colleges in fourteen states 


Conceived everal years ago | the 


7 . 
you the ultimate in Chemical Enyineering Projects om 


mittee of the A.I.Ch.l the one-day Ingersoll-Rand 


OAM -Killing CONVENIENCE | <i.°1 pian vas the aim of bringing the era 


academic world into realistic contact Chemical Purnp 


fast acting with modern on-the-job industrial prac 
New Dow Corning ANTIFOAM B tice. Introducing the session, Updegraff IRCAMET developed by Inge 
disperses immediately in aqueous said In undertaking this assignment —_—_—_—- I y ger 
solutions. No stirring or agita- (chemical plant design) it was recog 


tion required. nized that it would be impossible for 
an engineering construction firm to be 


familiar with the curricula of all the 
ready to use 
engineering schools represented at this 


“ t “ 
Just add = & No delays for meeting Furthermore, it was not in any 
diluting or mixing . . . No need wav intended to tell the teachers how to pump casing and impeller parts in 


for extra containers. teach or to point out deficiencies in their contact with the liquid handled are 
to made of IRCAMET. The shaft is 


made of a similar wrought alloy. For 


soll-Rand especially 





for chemical pump service, is a high 
nickel-chromium molybdenum alloy 
steel with exceptional resistance to 
the corrosive action of a wide variety 
of acid and alkaline solutions. All 


courses It was decided, therefore, 
fasts longer how how our firm goes about designing 
Will not oil out, plate out, settle a plant, presenting the methods used and 
or precipitate in most applico- the skills involved. It is hoped that each 
tions . . . Ideal for continuous teacher will thus be enabled to evaluate 
processing. his own courses, determine how they fit 


lasting external protection, the entire 
unit is sprayed with a special paint 
which is highly resistant to chemical 
action. 

into the overall scheme, and perhap Ingersoll-Rand Chemical Pumps are 


gain a little more insight into the prob available in sizes to handle up to 4,000 


stable 

Long storage life—stays uniform 
even if frozen or boiled. Retc ‘ns 
effectiveness after sterilization. 


gpm at temperatures to 
complete information, ask for Bulle 
‘At the tin No. 7095-A. If you have a pump 


lems today’s students will be asked to 
solve in industry tomorrow.” 
Updegraff went on to say 


time this program was planned, our firm ing problem, your nearest I-R 


was engaged in the design of three sy representative will be glad to assist 


test ANTIFOAM 6 at no expense. | thetic ammonia plants, and it was felt you in any way possible 
Write, wire or phone today for a that examples drawn from such recent 
generous FREE SAMPLE . . and — ry 


full particulars. experience could be used to good ad cs 





vantage. Although the papers presented 











he session are related to synthetix 


ADDRESS DEPT. 3012 at t 


DOW CORNING | 4mmonia plant design, the methods used 
corporation | #n the problems encountered are typt- Ingersoll-Ra id 

. . _ 
MIDLAND MICHIGAN cal of the kind of work done by engi- | 10.429 11 Breedwey, New York 4, N. Y 
neering construction firms 
: | PUMPS © CONDENSERS + TURBO-GLOWERS + GAS & DNSEL ENGINES 


(Continued on next page) | COMPRESSORS + AMS TLICIRIC TOOLS + ROCK ORNLS 


first in silicones 
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Grass-Roots Design 


Consideration of plat mm practice 
was started at a grass ra le vel—the 
preliminary negotiations with the pros- 
pective customer as to size and location 
of the proposed plant. It was explained 


q iwineering firm oe about . . 
Row an enginceris men As pioneers in the filter press field, and one of the oldest and fore- 


most manufacturers of filtration equipment, D. R. SPERRY & CO. is well 
qualified to evaluate your specific filtration requirements. 

Sperry Research has categorically filed over 60 years filtration ex- 
perience from continuous fie'd reports and laboratory ‘tests. Sperry 
Engineering applies filtration’'s most advanced thinking in the develop- 
meni of new products and new methods for obtaining better filtration 
at lower cost. 

Working side-by-side, Sperry Research and Sperry Engineering offer 
today’s best source of information and equipment for tomorrow's 
production needs 


making a rough calculation of expected 
capital and operating cost ich a pre 
liminary estimate often serve i basis 
for the decision to proceed or not to pro 
ceed with the construct 

Tables were presented 

Girdler files, setting fort} 

construction and op 


culminating c 


tion costs and, by 








time for the venture 
The ce igt or 
volves or court 
choices of pro 
ville, technical 
show exactly h 
takir gy into ace 
ot raw mater 
ciencies o! alter 
lowing selection of the pro g Lt : rm A complete range of 
to be employed, the discussio rned . ty/ styles and sizes 
to a consideration of ; l Pe standard or special 
calculations; this phase also w “es for every filtration 
ieeeaitaaiis o emule of eadead « need. With center, side, 
_—— * , :, or corner feed; open or 
closed delivery; simple 
Prefect Gaciaceria ; or thorough washing; 
re - ad jacketed plates for fil- 
Much attention was giver ‘ we ex tering at controlled 
; ; high or low tempera- 
position ot now i group is set up to | tures. 
handle a given project tarting with the 








appointment of a Project Engineer 

is charged with the reponsibility of c« 

ordinat between the customer and the 
engineering company, and with the co 
oT linatior of the actual work on the 


pro ect 


etails ) Ve if de mm were 
Pace pdb «As Ps FILTER BASES SPERRY Closing Devices 


cification sheets, et bound into a book 


; Sperry offers the widest range of Clos- 
which became the person roperty o8 All types . all sizes. ing Devices to match your filter design 
each participant Plain or punched to your needs. Each engineered in its own way 
The meeting covered an area of specifications. Besides to speed production, insure safety, 
cotton and paper, bases save labor, and increase the life of the 
: _2 enres are furnished in wool, filter cloths. Choose from nine popu- 
touched mmented Professor W “ synthetics, glass and lar models—including the new easy- 
liams to CEP after the meeting. “Going woven metals. to-install HANDRAULIC and the pop- 
hack to his classroom. the teacher wa ular EHC-L Electric Closing Device 
- factory installed on new Sperry 
Filter Presses or field installed in 
memory of the day ession, but also a existing presses of any make 
well-stocked reference guide of useful 


design data.” Send for SPERRY CATALOG New Hendroviic 


Closing Device 


te hing expert , revious!l 
acning perie p hmously un 





able to carry with him not only 


Complete with charts, tables, and dic- 
grams to help in the operction, main- 
Du Pont’s new Fort Hill Works is tenance ond selection of filtration 
now in full production of sulfuric acid. equipment. Write for your free copy 


Located near Columbia Park, O., the of Catalog 7-E todoy 





new plant marks the end of an era for 
Du Pont by replacing the last chamber 


manufacturing process unit 


A Special Products Division for the D. R. SPERRY & CO. 


research, manufacturing and market- BATAVIA. ILLINOIS 
ing of adhesives, chemicals and other 


polymers, has been established 
Lord Manufacturir 
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WASHINGTON ALUMINUM 


Company, Incorporated 
Baltimore 29, Maryland 


phane: Arbutus 2700 


FULL CONE—HOLLOW - 


Sp aco ha the most 


IN STOCK. ¢ 


anyw he re 


to 4000 gal. /min. Bronz 


Write for 


FULL CONE 
Flat 
Spray 


_ We ih ow Cone 
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our Dn wzie cat ilow 


High strength, WACO 
walkways and haondrailing provide 
complete non-skid, non-sparking safe- 
ty. Designed and custom fabricoted 
to your special requirements. Write 
Dept. 6M, for additional information 


non-corrosive, 


Write alao for nformation on 


e Pressure Vessels 

e Processing Tanks 
Storage Tanks 
Heat Exchangers 
Towers ¢ Gratings 


{ WACO office 


New York—-Murray Hill 7-0926 
Boston——-Liberty 2-7917 
Cleveland-—Erie View 1-3165 
Capitol 5-6388 

San Francisco Yukon 6-2803 


Main 8930 


Houston 


Seattle 











FLAT oFRAY 


umn Ye oe 


ind stainle 


SPRAY 
ENGINEERING 
COMPANY 


2 Central St., Somerville, Mass 





News of the Field 


FROM LOCAL SECTIONS 


NATIONAL SURVEY SHOWS 
ENGINEERS FEEL UNDER- 
REWARDED 


More than 800 eng 
tive major industri 
nterview y Vp 


Princeto 
n 


» the 


I 
Rt 
te 


Y ork Section 


On the 


licate ! 


mn one sot 
ution In 
paid, « 
the actual 


iderir o tiie 


(ur active president 


ult Whitman 


‘ Baton Rouge 
Ohio Valley 


Twin Cities 


Charleston (W. 


October meeting of ¢ Rhode tsland 
Section but 
tool 

Bee 
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Edward A. Ulrich, V. P. & Gen. Mar. of Process Filters, Inc 





, reports: 


“Facts behind the sensational rise 
in Process Filter installations” 


“Our sales curve continues to move upward on a 
sharp angle, but it gives you only part of the story 

“Companies now owning Process Filters include 
many of the most respected names in industry. 
They're located in every section of the country from 
Parlin, New Jersey to Alhambra, California 
and they’re using our equipment to meet a multi 
tude of requirements from filtering cumic acid to 
“green salt’ and from cyanide slimes to molten 
sulfur 

“In the past few years, Process Filters, Inc. has 
introduced many innovations in filtration and has 
come up with dozens of new and practical solutions 


4 *¢@ 
hal=i\ 
<a \" 


WERTICAL LEAF FILTERS VERTICAL BATCH FILTERS 


Vol. 52, No. 12 


HMORITONTAL LEAF FILTERS 


to increase production rates, ease of operation and 
efficiency. 

“The growth of Process Filters, Inc. reflects its 
ability to provide successful filtration in greatly 
diversified applic ations. It’s a good reason why you 
can expect PF to design and build pressure leaf 
filters that will prove most successful for you, too! 

“We'd like to tell you more about Process Filters 
and what they can do in your plant Please write.”’ 


ILLUSTRATED BULLETINS MAILED ON REQUEST 


PROCESS FILTERS, INC. (A subsidiory of BOWSER. In 
1805 Elmwood Ave., Buffalo 7, N. Y 


[ COMING 
|| ATTRACTIONS 


New Units te be 


| 
ii 
| anounced Soon 


MOSITONTAL BATCH FILTERS 
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paper 
being given to J 5 
ing, by Wm. | Bolles hairmar 


sec 


—~ |) 


BATTELLE’S PILOT PLANT houses « pair of four-foot 
diameter fluid bed reactors suitable for ore roasting 


on @ tonnage basis. Located at Columbus, Ohio, it 


is believed to be the largest unit of its kind avail 
able for research on behalf of industry & govern 


ment 


AR 


sioad 
ARN 7. fl 


n 
& 
- 


~ 
at which Shelby Miller, 


’ “% 


FILTRATION was subject of recent meeting of Rochester Section of A.I.Ch.E 
Rochester U., pointed out that it is still mot possible to design a filter without actual filtration studies 
of the materials to be separated. Shown, |. to r., are: James McMillen, James Oldshue, Richard Kraybill 
& Robt. Cramer 


Professor Miller, Wm Eilinger, Wm. Kaiser 


SEAGOING WH, travels slong the West Coast from Shell Chemical’s 
Pittsburgh, Calif. plant to Portland, on to Pasco, Wash. At each 
t is transferred to Hortonspheres by pressuring barge tanks 
to eastern Washington and Oregor 
Courtesy Worthington Corp 


ferminus 
with vapor. Pasco distributes 
southern Idaho agricultural areas 
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PRESENTATION AWARD for bes! presentation of 
at Pittsburgh National A.I.Ch.E 
5S. Bonner, Humble Oil & Refin 


meeting 


f South Texas 


December, 
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SYNTHETIC SILICATES ere made in this new 
Johns-Manville plant at Lompoc, Calif. Shown 
in the center are four reactors where slurries 
of lime and diatomaceous silica ere combined 
to make @ ca m silicate. Slurry is fed into 
two ve m Grum filters, the cake from which 
goes through tw long conveyor dryers 
(identified as squ: ypola vents) and a flash 
dryer. Dry M e| powder is elevated 
pneumatical! ) pper right) where it 
s milled re and packaged. Capacity 
pwards of carloads /year 


NUCLEAR CONGRESS Exposition 
Philadelphia, Marc 957 arrange 
mmittee Pi | _ Gaty 
Philadelphia Elec 
twerpen, A. Chef 

T H Chilt 
A. Marshall, Jr 


? ve 


AT THE RECENT INSTRUMENT SHOW in New 
York's famed Colliseum (scene of the 1957 Chem 
ical Show) one firm had as part of its display « 
large trailer van which is used as «4 portable 
sales-demonstration room at process plent-sites 
Trailer is completely equipped to digitalize sig 
nals from process sensing devices, preliminary 
to insertion into computers 


ANHYDROUS HCl s forw «er ipped by specie pres 


surized tube assembly trailer truck from Stauffer 


Chemicea!’s Los Angeles plant to Bor ger Texas to 
Pr ps Petroleum Ce« Trip takes three deys each 


wey tr b ’ ‘ ns Three treilers 


ere used 
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If you use water in your manufacturing 
operations it might pay you to find out 
how a Barnstead Demineralizer can help 
purity 
from food proc- 


you maintain a consistent water 
In countless processes 
essing to electronics, from mirror silver- 
research better results 


ing to atomic 


are obtained, when demineralized water 


free from harmful minerals is used 


As df 


manufacturers have already 


matter of record, thousands of 


found out 


Some Barnstead Demineralizer Users 


Radio Corp 
Rand @ General 


of America @ Remington- 
Electric @ Hercules 
Powder Co. @ International Harvester 
Co. @ Rev @ Sylvania Electronics 
Burlington Mills @ Walter Reed Hos 
pital @ Ford Motor Co > 
Motors @ Eastern Airlines 


lon 


General 


OF LAGOS ETT OH 


RS: BR CI Fe 


> 


ae 


When You Have A 


DEMINERALIZED 
WATER PROBLEM 


Barnstead Demineralizers 
and 
Barnstead Experience 
Can Help You Solve It 


that they save money, have practically 
no rejects, no spoiled batches or runs 
With Barnstead produced demineralized 
the low 5 


cost is as little as 
1000 gallons 


water 
per 


Whether you need demineralized water 
in laboratory quantities or for large pro 
duction runs, you'll find in Barnstead’s 
line of Bantams, Single-bed, Mixed-bed 
2-bed, and 4-bed the 
right equipment to suit your nee is exactly 


Demineralizers 


Write Today for Catalog £127 
and Bulletin 7140 


Barnstead 


82 Lanesville Terrace, Boston 31, Mass 


Pure Water Specialists Since 1878 


eet Riis 


WEIGH IT 
AUTOMATICALLY 


Single Weighing Units 
Fully Programmed installations 


Our standerd co .ponents minimize costs 


4) 


\ 
GLENGARRY 


PROCESSES: INC BAY SHORE Nv 








“In Engzneereng , 
it’s the People that Count” 





The C. W. NOFSINGER Co. 


906 Grand Ave. 
Phone BAltimore 1-4146 


Engineers and Contractors for the Petroleum 
and Chemical 


Kansas City 6, Missouri 


Industries 
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the 


News of the Field 


FROM LOCAL SECTIONS 


WHY PROFESSIONAL 
SOCIETIES? 


F. J. Van Antwerpen, A.1.Ch.E. 
Secretary, tells what A.!.Ch.E. does 
in a talk to the November meeting 
of the Coastal Georgia Section. 


5,000 | eties 


In the 


the | 


protessior i 


Sta te there ire 1] 


nited 


activities more or iess common [tp 


onal 


, , 
ind in showing why a pr 


ciety 18 a nece its members 


its protessior \ 


A.LCh.I 


1) Conventior 


tunctior 
each year on tl 
2) Publi 
Journal 
3) Government t on 
and National Re ré k 
+) Publicit to local 
: 1 


) Statist yne work done for 


AEC I 
oundatior 
sect 
trade ass stions (Occasional ilary 
very popular 
oftere« 

Accrediting engineer 
ECPD has 


standards for cl 


urveys made (these are 


6) Legal ervices None 
7) Education 
tor 


minimum 


raised 


emical 


ing courses 
the 
engineering training 

8) Public 
ECPD for pre professional counseling 


1C for 


service Parti ipates in 


and in I post-professional cout 
eling 
9) Standard 
pre 
nuclear field as 
10) Advertising 
operation 
11) Researcl 
90,000 per year fron 


or researcl 


Now working on 
standards in the 


fields 
exc ept j 


chemi« al essing 
well as many other 
None 
other societies 


vith 


projec t 


A.LCh.E. director 


{ \ Stokes lexa 


Versatile 
Butadiene, last 


ont! h r plastics syn 


1956 I 128 


iirman Of ma} 
(CEP. Ne 


displayed his remarkable versatility wher 


posiun ember 
he spoke on management’s view of cap 
ital expenditure to the September meet 
ing of the Baton Rouge Section (A 
Smith IIT) 


engineers to be economists 


Emphasizing the need tor 
Stokes sug 


gested purchase of securities on the 


stock exchange as a eans of 
training 

The role oT 
! 


the 


sales is a vit: 


chemi 
technical 
(,oodyear Tire & 
November meeting of the 
H. Rogers). Thi 
the 


lhies 
the 
Section (7 
the 
man 


back 


Akron 
} stressed 
importance ot technical sales 
likened 
the signals at times f 
team 


and him to the quarter 
calling 


Ww he le 


December, 1956 





PREVENTIVE MAINTENANCE 
—WHEN, WHY 


The prime purpose of preventive 
maintenance is to eliminate the 
probability of emergency shut- 
downs. 
Instrument Super 
ont’s Belle Worl 
ted out to the October meeting o! 
Charleston (W. Va.) Section (/. / 
ain), that PM stands for Preven 
Ma 


ntenance not ‘ost Morten 
ifus 1 I 


more 1 pu Novak ex 
plained, ere a onstant 
probler n plants as far administer 
ng a PM prograr concerned since 


there alway) divergence Oo! opinion 


\ PM prograt 
and autom: ( ontr« Nov 
letailed accour if the IBM 


stem whicl place 1 uw 


puncl 

in sever 

the engineer when he devoting 

ittle time to PM vill also tell 

vhen he is devoting too much time 
Novak indicated that PM program 

ire not set up in hurry, usually re 

juire six months to a year, depending 


midition m » individual plant 


Also meeting 
Bonus at Akron’s November meeting 
was R. P. Dinsmore's discussion of the 
activities of national A.I.Ch.] Spe 
ifically, Dinsmore explained why A.!I 
} as decided to join the Engi 


tt 


me Center kFoundatior nce 


New York and the efforts being mad 
» coordinate national and local section 
Alton-Wood River's (/ 
K eating October meeting hear 
H Satemar Marle Lo . 
Mo liscus he Reuse of !: 
ial Cooling Water, a subject 
portance in \lton-We 
where low water conditi 
iil Central Virginia Section 
vandl noun that t 
holarship vara $100) 
awarded to R mith fl 
i, now enrolled at the U1 
Syracuse Section 
heard H. W. Kelle: 
Treatment Cx present 
na a new unit peratior at 1 
November meeting Detroit Section 
(Rk. D levenson I 
ng, was briefed by 
State University, or 


upational diseases 


Vol. 52, No. 12 


When You Have A 


DISTILLED 
WATER PROBLEM 
Barnstead Stills 
and 
Barnstead Experience 
Can Help You Solve It 


Many products and 5 


quire water that is n mly mineral 
free, but free of non-ionizable impurities 
including silica, organic matter, and 
bacteria. Barnstead for over 75 years 
a leader and a pioneer in the manufa 

ture’ of both laboratory and industrial 
stills, can give you impartial advice 
concerning complete water purihcation 


Whether you require a few gallons of , 

distilled water per day or 1000 gallons ver the world is yours for the asking 

per hour you can get the help you need There are many kinds of pure water 

from Barnstead this pioneering pure problems ome require stills, some re 

water experience which has solved more quire demuineralizet and others both 

than 70,000 tough purity problems all Barnstead can give you an impartial 
answer for Barnstead makes both 


Write for Catalog “G" today stills and demineralizers for every 


BRarnstead (sees 


iw Y 
STHL & DEMINERALIZER CO. Jamaica 43100 Kingsbridge 61557 LGcust 61786 


CLEVEL ANS Cmicace (OS Ametits 
SOvlevard 2.6622 Financial 60588 Bien 1-6375 


, 82 Lanesville Terrace, Boston 31, Mass SAN FRANCISCO lehasen City 2119 
a Makers of Pure Water Equipment Since 1878 TEmpieber 2.5201 Chattoncage 6-906) 


Sewers SETI E. 











you need this new 
catalog and planning auide 


180 pages of valuable ideas, layouts, specifications ...featuring 
the most modern laboratory furniture and equipment 

See how Metalab’s exclusive sectional design gives you 
unlimited opportunity for “custom-building” your lab. Find 
out how you can satisfy your exact needs without 
paying custom-made prices. It's the year’s most valuable 
aid to laboratory planning. Don’t miss it 


SECTIONAL LABORATORY FURMITURE AND CauirmenT by 


METALA Cgugomeent Company 


Oivriston or NORBUTE CcCOoOnmPOoOR ATION 
246 DUFFY AVENUE, HICKSVILLE, Li, NEW YORK 


Tn 
g  METALAB EQUIPMENT CO., 246 Dufly Ave., Hicksville, Li., New York 


Please send me «thew! cherge © copy of peur fee 
180 pege mervel oF leborotory plermng 
©C | em ele interevied your bree leberetery ongree ng ond planning verrue 


Tle 


GY ene 8999 eee ter 
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people 


William L. Rodich, general manager eneeees | 
of General Electric Company's laminated 
products division, is elected chairman 
of the Laminated Products Section of MAJOR CHANGES AT HOUDRY, SUN OiL 
the National Electrical Manufacturers’ Theodore A. Burtis has been Chalmer G. Kirkbride joins Sun 
Association lected president and chairman of Oil Co. as executive director of the 

American Potash & » board of i irch, patent 
Chemical Corp. name y Process and engineering 


Benjamin M. Holt to the | rp. At the lepartments. In 
time he accepting this 





newly-created post of proj 

ect director of their plan 5 A ss a di position, 

ning and development de of the : ; . Mr .irkbride 
ubsid 

Catalytic r ae 


struction 


partment 


jones & Laugiilin Steel Co. announces 
several promotions: Hugh F. Beeghly 
is named research associate, Earle F. Mr. Burtis P 
Young is promoted to senior develop 
ment engineer, and Donald J, Shellen- 
berger becomes senior process engineer 


ined Houdry 
in 1947 as chief of the economics 
ectior research and development 


. : ision . revious e nce MM, LI 
James G. Miller joins the staff of division, after previous experience at Mi Kirkb 
' > 

Arthur D. Little, Inc. Miller will aid Magnolia Petroleum Co. and Ower included work 
or Oo 1 Oo « . old > 4 , wer 2 in 
in expanding the activities of the com Corning Fiberglas. He holds patents Indiana, Pan nerican Refining 
pany in the fields of pharmacology and on desalting of crude oil and trans Corp., Magnol roleum Co., and 
toxicology portation of solids in catalytic pro three years as professor of chemical 





essing and has published many tech engineering at Texas & M 
Morgan W. Rider is made assistant nical papers Author of works on education, 
director of the technical division of / A member of the National Admis taxation, economics, and remical 
Olin Mathieson Chemical Corp. Rider ; sions and Public Relations Commit engineering, Mr. Kirndride is active 
was previously with Armour Kesearch tees of the A.I.Ch.E., Mr. Burtis is in the A.I.Ch.E., of which he was 
Foundation, U. S. Rubber Co., Westing also a member of A.C.S. and A.P I president in 1954 
house Electric, and Celanese Corp. of 
America 








Donald H. Getz joins the Polymer 
Division of W. R. Grace, technical de 


HUNDREDS OF PLANTS SOLVE | mss tote i 


John A, Meima is promoted to fill 


PROBLEM OF SKIN INJURY | the newly-created post of technical 


service manage! w the foundry de 


partment of! the oorde ( ompany s 





chemical division 
“Kerodex” Offers Truly Effective Protection | Frank P. Greenspan, authority on 
Against Skin Irritants chemistry of hydrogen per 


oxide, perac ids, and organic 
peroxides, is named direc 





tor of development in or 
ganic chemicals divisior 
of Food Machinery and 
ivritation from epoxy resins and amine hardeners, Chemical Corp 


“dope.” solvents, cutting oils, and many other highly 1 
W. Cooper Willits, formerly asso 


ciated with Kidder, Peabody & Com 
Ke vodex” prevents contact with the skin. Hundreds pany, becomes assistant to the president 


damaging substances is no longer a problem when 





of piants ind “Kerodex” successful where other bar of Pennsalt Chemicals 


rier creams fail. ss 
The Richards Memorial Award of 


ASME goes to Everett M. Barber, in 


“Kevodex ® spreads on easily and acts like a glove ; 
ventor of the Texaco combustion proc 


' 


that is invisible yet strong and flexible. Does not 
ess, presently supervisor of special en 


smear. Does not affect materials handled nor is it gine research at Texaco Research 


affected by them. Available in two types. For full Center, Beacon, N. ¥ 
information write to Ayerst Laboratories, 22 East : ‘ 
goth Street, New York 16, N. Y. 5670 Luis O. Gonzalez joins the staff of 
Esso Research and Engineering Com 
pany’s planning engineering division 
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Borden Company's chemica! division 
appoints Parker B. Smith 
as general manager of the 
international department 
Smith was formerly with 
Anaconda Copper Mining 

Cn 


Edward A. O'Neal, Jr., previously 
with U. S. Defense Corp. at St 
iS appointed a 
ot 


Louis, 


ssistant to the president 


Chemstrand Corp 
statt of 


om 


Marvin B. Glaser joins the 
Esso Research 
pany pro 5 re 


den, N. J 


and Engineering ( 


earch divi on I in 


Edward H. Robie retires as Secre 
of the American Insti 
M ning Met allure and 


Engineers 


tary Emeritus 


tute of ical, 
Petroleun 

Esso Research and Engineering Co 
announces that Henry T. Brown has 
joined the staff of their Linden, N. J., 


laboratori« 


R. K. Turner, 
Bakelite Co., 


vice-president of ( 


vice-president of 
appointed 
rbide 
and Carbon Chemicals. 
Mr 


| } 
cerned with plastics 


con 
ap- 


cuom- 


Turner will be 


erations ot both 


panies 


W. E. 


Pont 


Cline, with Du 
joins the technical staff of Ethyl 


Corp., Baton Rouge, La 


previously 


Robert J. Ingraham becomes a mem 
ber of the staff of Thiokol 
Corp technical representative 
butyl rubber in the Boston 


Chemical 
for 


New 


as 
and 
England area 


Gordon H. Lovett receives appoint 
ment as technologist at Monsanto Chem 
ical Company’s plastics division engi 


neering department 


Monsanto Chemical Co. promotes J. J. 
Healy, Jr., to post of Director, General 
Development Department, Research and 
Engineering Division 


with 


an 


Robert A. formerly 
Olin Mathiesor 
nounces formation 
Propellex Chemical Edwards- 
ville, Ill Mr and 
conducted a Symposium on Propellent 
it the Lou.sville National Meet 
A. LChE 


Cooley, 
Chemical 
of 


Corp., 


Corp 
new company 


Cooley organized 


Power 


ing 


of 


Richard N. Siillman is 
ant controller of Stauffer Chemical Co.., 
New York. 


(Continued on page 107) 


made assist 
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Wherever CORROSION RESISTANCE is a Factor 


At 


THIS Y-VALVE" SHUTS OUT CORROSION 


because every surface in contact with solution is made of corrosion resistant 





Haveg plastic! Exceptional moldability and machinability of Haveg permits these 


additional advantages for longer, corrosion-free vaive service 


Full valve opening for fuller, straighter flow | 
Guided Stern for positive seat alignment! 


Smooth, sliding stem action permits tower packing pressure — 


longer packing tite! 


Double threaded stem for taster vaive controt! 


Removable seat and stuffing box for easy maintenance ! 


Valve seats in full open position and can be re-packed ir 


this position white in operation! 


Haveg Y-Vaives are available in standard pipe sizes, complete with asbestos graphite 
unless otherwise specified and can be equipped for easy connection to air, diaphragm 


or motor-onerated control equipment. Discuss your requirements with a Haveg 
corrosion engineer 


*Se does ths dhaphrogm volve—oe for doto on it, toe 


HAVEG PLASTICS OF TOMORROW SOLVE YOUR CORROSION PROBLEMS TODAY 


HAVEG INDUSTRIES, INC. 


Avants Choc age Detroit houston Les Aegetes)= Hew York 
Exchange 47! = ( Wheaten) (Lene) kone 2 4 ie 1105 (Westie & | 
Witestes 6 1775 Koweet | 1/05 Wishes? (3 


828 Gre>rbenk Ross Wimington 6 Deleware 
Factory Marshaitten, Del phone Wiman & 2771 


Seatte ewer 
Mee 0 Binet | 40) 


Ceveland 
Whabagies | 1/0 
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CLASSIFIED SECTION 


Address Replies to Box Number Core of CHEMICAL ENGINEERING PROGRESS Refinery and 
Chemical Plant 


SITUATIONS OPEN ENGINEERING 


Several qualified graduate 
engineers — Chemical, Me 
chanical, or Petroleum — can 








responsibilities in the Chem 
DEVELOPMENT WITH .. . _ “nde mle 5 on yaa 


Our expending program offers challenging opportunities to CHEMICAL | Assignments will cover a 
ENGINEERS of imagination and creative ability. Projects include laboratory | wide variety of plants, rang 
and engineering studies as well as application development on: ing from complete inte 
vy LIQUID NITROGEN grated refineries and chemi 
cal plants through all types 
* application of extreme pressures and low temperature of individual process units 
* indefinite preservation and processing of biological materials. ae 
* application of liquid ni en temperature in the shipment of frozen The work includes coordina 
foods without intransit refrigeration. tion of chemical engineer 


ing, selection and design of 

w MOLECULAR SIEVE ADSORBENTS proc ess equipment and ma 
* catalysis chinery, engineering, sele« 
* hydrocarbon separation tion and specification of 
* process development and plant design instrument systems, and 


startup of completed plants 


| I — — ——- - - broaden their professional 











Bachelors, Masters and Ph.D’s are invited to in 
vestigate. Submit resume covering education (ap Top salaries, fine facilities, 
proximate academic achievement) and experience profit sharing retirement 
plan Write to the head of 
LINDE AIR PRODUCTS COMPANY our Personnel Department, 

a division of Mr F B Stratford 
UNION CARSIDE AND CARBON CORPORATION 

P. ©. Box 44, Tonawanda, New York C F BRAU N & CO 
Refer to ad: CEP-D ° Attention: Mr. R&R. P. Kalle ALHAMBRA CALIPORNIA 


— - | Engineers 











Consultants Constructors 





CHEMISTS — CHEMICAL ENGINEERS 
and experience needed tor ~~=RESEARCH and DEVELOPMENT 


in connection with the idaho Chemical Processing Plant and our enlarged 
Nuclear Fuel Recovery Program. 


dissolution fission product recovery if you would like to pursue the demanding and challenging 
field of NUCLEAR FUEL REPROCESSING; if you would like to earn 
an MS degree in conjunction with your work or teach in the 
waste dispose! radiochemistry graduate school if you have o Ph.D.; if you desire to build your 


home, raise your family, work and play in a community of 26,000 
process chemistry rediation effects tree trom metropolitan congestion, and located in an area unrivalled 


e equipment and instrument development and testing for outdoor recreation facilities, then 


for WRITE 


Laboratory—Pilot Plant—Process Design Phillips Petroleum Company 


Economic Evaluation—Plant Assistance = 
at the ° @. 
National Reactor Testing Station 
Personnel Administration 
Idaho Falis, idaho Box 1259-1; idaho Falls, idaho 


solvent extraction corrosion engineering 
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BATTERY 


DEVELOPMENT COUNT DOWN 


CHEMICAL AND | 
MECHANICALENGINEERS | 
. 
PRODUCT DESIGN AND 
MACHINE DESIGN 


i. aS Soe Se Se See Be 


on the BIG engineering 
challenge of all time! 


Rock-anchored into the crags of the Santa Susana 
Mountains near Los Angeles crouch the massive test-stands 
of ROCKETDYNE — the most gigantic rocket engine workshop 
in the Western Hemisphere. The privileged men who tend 
Engineers with twe to five years these great power plants are a select group indeed 

perience. Work is con ‘ th For no matter what their specialty, they are working at 


Product and Process Development 
Department in Cleveland has open 


ings for Chemical and Mechanicé 


both new product desig: ne " the most advanced state of their art 


de vel ment of rodu thor ee in 

an i seis om. [he scientist or engineer who enters the field of large 
ment for primary power supplies to liquid-propellant rockets at ROCKETDYNE can expect 
be used with transistorized electronic to encounter more phases of his profession in one day 


equipment, portable light sources than in a year of conventional practice 


capacitors and a wide range of elec Here at ROCKETDYNE men use units no bigger than a 
tronic apparatus small sports car to generate power outputs greater than 
Hoover Dam — power that is precisely delivered during 
a period measured in minutes. Inside the engines 
materials and mechanisms must function perfectly under 
extreme stress and vibration, yet temperatures range 
Liberal salary program and com from minus 250°F to S000°F in close juxtaposition 


Pleasant working cor 
good laboratory witl 1 group ot 


creative men of similar bac kground 


plete employee benefit plans Valve action must be so close to instantaneous that 
the expression “split-second” is completely unimpres 
sive; we are dealing with conditions in which the 
term “steady state’ is applied to a millisecond 


Day by day the tests go on and every day produce 
its two miles of information on oscillograph tape 
fascinatingly new information, tar in advance of 
available texts. This is one of the newer industries 
with an assured future. [he methods now being 
developed here for producing effective power 

to the attainable limits of mechanical stres 

have wide application. Such experience ts 


i ' i i 
work experience to practically unobtainal anywhere els 


’ The only way you can appreciat 
Mr. F. L. Granger gpltone : — ove _ 
: far-reaching significance of such a 
National Carbon Co. program is to be a part of it 


Division of Union Carbide and Carbon Corp Will vou acce pt the challenge 


Pr. O. Bex 6056. Cleveland 1, Ohio 
ellen lan alls, allen alan ln alla 


ee 


CHEMICAL ENGINEERS 


Interesting and challenging 
opportunities exist in expand 
ing Central Research and 
Development Laboratory of 


Here are the fields of 
opportunity at ROCKETDYN! 


FOR ENGINEERING GRADUATES: Acronautical, Chemical, Structural, Llec- 
trical, Electronic, Metallurgical, Mechanical; qualified for Analytical, 
Research, Development or Design responsibility 

FOR SCIENCE GRADUATES: Physics, Chemistry, Mathematics 


INTERESTING BOOKLET 


medium sized company fer 
men with B.S. or M.S. degree 
Work consists of laboratory 
and pilot plant studies in con 
nection with process improve 
ment of existing plant proc 
esses and development of new 
products in fields of inorganic 
and organic chemistry. Op- 
portunity to obtain broad ex 
perience in technical prob 
lems of a diversified nature 
Send resume to Frank V 
Paley, Professional and Tech 
nical Employmesat Masager, 


TKOMAS A. EDISON, INC. 
WEST ORANGE, N. J 


ROCKETDYNE 


BUILDERS Of ? WeEe® FOR PUTER 





ll li a a i i a i i a a a ee ee 
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MINING-METALLURGICAL 
ENGINEER 


Mining—Metallurgical Engineer with four 
(4) to seven (7) years’ experience. Good 
experience in several of the fo'lowing 
fields desired: Separations via flotation, 
screening, fine sizing, sink and float and 
related concentration devices; high tem- 
perature furnace operations, solid re 
moval from gases, and related smelter 
ing techniques. Work will be directed 
toward applying the above operations 
fo heevy chemical manufacturing of 
chemicals such as titanium tetrachloride 
Modern, expending plent in northern 
Ohio River valley. Attrective insurance 
and pension plans, desirable community, 


excellent opportunities. 
Box No. 22-12 











CHEMICAL ENGINEER 


Assistant Area Supervisor needed with 
experience in Ammonia and Methanol. 
26-35 years of age 


Expanding chemical plant in Texas, close 
to large metropoliten area 


Challenging job end excellent living 
conditions 


Selery commensurate with experience. 


Reply to Bex 3-12 


PROCESS ENGINEERS 


Our top-flight engineering staff has 
2 challenging openings i, rocese 
design and evaluation. We offer you 
an epportentty to do professional work 
within « congeniol group in « climate 
designed for engineering accomplish 
ment 
lf you have |-6 years of experience 
write in confidence to 
Mr. W. T. Durrett 
Director of Engineering 
lnerganic Chemicals Division 

MONSANTO CHEMICAL, COMPANY 

St. Leuls 1, Missouri 


me ew eee weaned 


rs,’ f 
ee 





Check These Opportunities at RMI 


(...are you missing the best bet 
for your own future?) 


The check-list below shows RMI’'s areas of intense activity. You 
have probably read about recent achievements — the shattering of 
height and speed records for aircraft and missiles. 


if you are not currently in the very forefront of these fields, you 
may be losing out in the fast-moving rocket technology of today. 


WORK IN ADVANCED AREAS OF: 

Liquid and solid propellant rockets 
) Nuclear rockets 

Missiles 

Ground support equipment 

Launching devices 


SOLVE THERMO-STRESS PROBLEMS INVOLVING: 
High speed rotating equipment 
[) Pressurized equipment 


[) High operating temperatures 
(—) High temperature differentials 


As a member of our newly organized stress consultation and ad- 
visory group, you will review stress problems, isolate those requir- 
ing rigorous investigation from those which may be treated more 
casually, and handle and/or supervise involved analyses. 


Interested? If you have a degree in mechanical, aeronautical or 
chemical engineering or in applied mechanics — as well as about 3 
years experience in stress work —let us hear from you. 


Please send complete resume, 
including salary requirements, to Personnel Manager 
U. S. Citizenship Required 


4 REACTION MOTORS, INC. 


“First in Rocket Power” 
Denville, N. J. 
Affiliated with the Olin Mathieson Chemical Corp 





vacancy, McGill University, rank depend- 
ent on training and experience. Apply to 


of Chemical Engineering, McGill University, 
Montreal 2, P. Q., Canada future. Box 4-12 





USE CEP for Progress in 
Obtaining the Best 
Chemical Engineers 
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« 
accredited by E.C.P 
B. Phillips, Chairman, Department 
establish a Ph program in 


CHEMICAL ENGINEERING—Sentor Steff Assistant or Associate Professor in Chemica! 
Engineering —Ph D referred. Department 
and offers the MS 
degree at the resent time. Desire to 


near 





| CHEMICAL ENGINEERING PROGRESS 
3 West 45th Street 
New Vork 36, New Vork 


, trentienme I 


BIND YOUR C.E.P. IN THE 
NEW, STURDIER BINDER 


December, 


1956 





PROCESS 
ENGINEERS 
With three to six 
years experience 


Several qualified process en 
broaden their 
responsibilities 


gineers can 
professional 
in our Process Engineering 
Department. They will de- 
sign a wide variety of plants 
for petroleum refining and 
large volume petro hemical 


proc essing. 


from 
refin 
and plants 
through all types of individ 
The work 


material 


Assignments range 


complete integrated 
eries chemical 
ual process units 

heat and 
balances, and computations 


includes 


for unit operations such as 


fractionation, heat-transfer, 


absorption and extraction 


salaries, 
Write 
head of our Pe rsonnel 


Mr F B Strat 


Fine facilities, top 
new retirement plan 
to the 
Departinent, 
ford 


BRAUN & CO 


CALIFORNIA 


C F 
ALHAMBRA 
Engineers 


Consultants Constructors 





CHEMICAL ENGINEERS 


Immediate openings for experienced or 


_——— 


chemical] 


ee 
.*...* . . ) ) 


inexperienced engineers in 


Research and Development Division 


Excellent opportunities in an expand 


ing Pro Engineering Department 
Active programs involving bench-escale 
pilot 
to work lo« 


land 


cess 


studies. Easy access 


Mary 


and plant 


ation in Baltimore 


Liberal benefits 


employee 
Send including salary 


requirements, to 


omplete resume 


Mr. A. C. Christopher 
Industrial Relations Department 
Davison Chemical Company 
Division of W. R. Grace & Co 
Maryland 


Baltimore 3, 


eee eee 
Trt, ee ee ee 


. 











CHEMICAL OR METALLURGICAL ENGI. 
NEER Primarily for process development 
end technical service in research group of 
medium sized non-metallic mining end 
refining operation Excellent opportunity 
for edvancement. Salary open. Southwest 
U.S.A. Box 2-12 


ol. 52, No. 12 





About a career in 


petroleum and 
development, design, 


refinery technical 


Chemists 
and 
Chemical Engineers 


at all degree levels 


and good scholastic 


will find we offer 


in Chicago suburban 


For prompt 
write: 
J. H. Strange 


P. O. Box 431 B 
Whiting, Indiana 





chemical res 


evaluation 


THIN KING ? 


arch, 


and 


service ? 


with up to ten years experience 
performance 
recognition, 

good salaries and benefits, 

pleasant working and living conditions 
area. 


and confidential consideration 


STANDARD OIL COMPANY (INDIANA) 








ENGINEERING WITH . , 





Sa 


We heve excellent openings for CHEMICAL ENGINEERS in projects essocieted with the 


production and distribution of oxygen, 
or gates 

LOCATION: Our Tonewaende 
research and development facilities. 


B.S., MS., Ph.D gredustes—send resume covering educetion (approximate ecademix 


ment), experience end work interests to: 


Leboretories in suburben 


“nde 
DISTULATION 

HEAT TRANSFER 

PILOT PLANT DESIGN AND OPERATION 
PROCESS ENGINEERING 
THERMODYNAMICS 

FLUID FLOW 


nitrogen end ergon es low tempereture liquids 


Buffalo, New York—our largest 


achieve 


LINDE AIR PRODUCTS COMPANY 


« division of UNION CARBIDE AND | 


Tonewonde, New York P.O 


Box 44, 


__ CARBON CORPORATION * Attention: Mr. RB. P. Kalle Refer to od: CEPA 
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7 
2-5 years’ experience in several challenging assign 
ments with chemical and polymer processing in 


orem development and proving operations; 


j process control in Production Engineering; or, plant 


} tions in overall plant expansion 

> Complete benefit plans, new opportunity and ex 
' cellent working conditions in synthetic fiber project 
i-— résumé to 


PIP EEEEPEOP 


1 
NATIONAL ANILINE DIVISION 
Allied Chemical & Dye Corporation 


P. O. Bex 831 Hopewell, Virginia 





1 design, equipment change and engineering addi- 


Positions at all levels are 
available to engineers interested in 


e Structural Analysis e Heat Transfer 
e Design Engineering 
e Experimental 
as opplied to 
Reactor Vessels + Steam Generators 

and Related Muciear Power Equipment 
Excellent Salary. Generous Company Benefits 

Write, giving resume, to W. S. Ensign, 


NUCLEAR COMPONENTS DEPARTMENT. CP-1 


Comaustion [Encincenine. inc. ae 


911 W. MAIN ST., CHATTANOOGA, TENN. 
On in WEW YORK CONTACT 5. A. MARRONE, 
TECH RECRUITMENT COORDINATOR 
COMBUSTION ENGINEERING HEADQUARTERS 
200 Madison Ave. N.Y. 16, N.Y 


if TP ser SE TE 
PR ee ae es 


J 0 | N A FAST GROWING, FAST MOVING ENTERPRISE 


Rapid growth of synthetic fiber develop 
ment creates unlimited opportunities for tech- 


opportunities for 


CHEMISTS 

PHYSICISTS 

CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS 
and DESIGN ENGINEERS 
TEXTILE ENGINEERS 
PRODUCTION ENGINEERS 


nical men who want to be on the forefront 
of this exciting field. Openings now in fiber 
process development, mechanical develop 


ment, products development, and production. 


Men with 0-15 years’ experience in their 
profession will be considered. 


Interviews arranged promptly 


Send résumé to: 


Textile Fibers Department 
CARBIDE AND CARBON CHEMICALS COMPANY 
P. O. Box “N’ 
South Charleston, West Virginia 
Attention: W. H. Billings, Jr 


New York Personnel Dept. T 
CARBIDE AND CARBON CHEMICALS COMPANY 
30 East 42nd Street 
New York 17, New York 
Attention: Mr. E. 8. Brown 


Chemical Engineering Progress 








Sets Up New Development Department — 


ENGINEERS Top Scientists With 0 to 5 Years’ Experience 
Mo Needed by Largest Producer of Synthetic 


Eight or More Years 
Organic Chemicals 


Experience 
route ame 


Our Process Engineering De 
artrmnent has « ortunities 
j la spportunitie 
for several experienced eng 
neers who wish to follow 
their preferred fields in boacte Th 
petroleum refining or large ntly ann 
volume petrochemical proc 

wd expansto 


Department It wil 
} chem 


essing 


Assignments will be prima wilied researe 
rily proce ss design and eco - earch and pil rt 
nomics determination of 
to determine 
overall process requirements 


selection of processing steps, economical and technw pment Departmen! 


Men are nee iwi il 


and economic evaluation of om tor produ in » chem 


processes Other work may rhye t qualit 


wluct with the hing 


at cost it will als 
both resins and 
ti 


i 
experumenta sore 


include market analysis, in 


dustrial surveys, and techni hye 


cal assistance to sales respon ible f finvedarny 
' , T complet 
{; levelopal 
, ow woduc ls nd ' 7 ”“ wt 
Write to the head of our Per . | i if nea ’ ccution of the ext _ 
ets to met erate 
sonnel Department, Mr F B new products tom } rograms and fo 


Stratford Operations eare! technmue ail 
rhe ved frequent! i 





examine levelopment wo 
De em 
| these expert experimental 


| 





C F BRAUN & CO direct, or evaluate 
ALHAMBRA CALIPORNIA | OO et 


Engines rs 


Consultants Constructors Scientists interested in the following fields will find opportunity 
and encouragement: 


FIELD REQUIRED BACKGROUND IN: 


—_ 


Chemical Engineering 


CHEMICAL PROJECT 
ENGINEERS 


2 to 7 years’ eoxperience 


Orgame Cremistry 


Newly orgenized section in our E gineer Physical Chemistry 


ing & Construction Divisi at Pittsburg 
has opesings for several project engi 
neers. Need men with broad beckground 
in hemical and petr hemical plant 
work who heve had prox 

experience Work 

tion of diverse 


aspects involving 


Must be familiar wit! Organic Analysis 


ment in Chemical Ply 
an understanding of 

flow, distillation, absorpt Engineering Physics 
nentation Assignments require the 
ability to maintain customer relations 
to advise draftsmen on plant layouts Mathematics 


and to instrumentate process flow sheets 


Write giving details of experience and 


salary requirement t Personne Mar 
Development Department 


CARBIDE AND CARBON CHEMICALS COMPANY 


A Division of Union Carbide and Carbon Corporation 
allie alia alia atin atin atin alia ate allie atte ot South Charleston, West Virginia 


eger, Koppers Company ne 108 
Koppers Building, Pittsburg 9 Pe 


gg gee gee” ll i i ee 
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NEW YORK 
OR 


SAN FRANCISCO 


Offers immediate long range opportunities for 


ENGINEERS 
CHEMICAL—MECHANICAL 


Process or project experience in refinery, petrochemical 
or chemical fields. 


Liberal relocation allowances for you and your family. 


Send Résumé to 
Manager of Employment & Placement 
Industrial Relations Division 
for an immediate personal interview you may phone: 


Paul Keating, Plaze 7-4400, New York City 

Joe Braddick, Fairfax 3-2401, Housten, Texas 

Bill Milligan, Tucker 1549, Los Angeles, Calif 
Don Palmer, Douglas 2-4032, San Francisco, Calif 


BECHTEL CORPORATION 


220 BUSH STREET San Francisco 4, Calif. 


























We have several openings for young chemical engineers in our 
expanding development and production organizations, Primary 
requirements are a good scholastic and extra curricular record 
and an interest or some experience in new process deve lopment. 

Assignments are diversified and include plant start-up, trouble 
shooting, pilot plant design and operation, flow sheet develop 
ment, economic evaluation and cost estimation 

Locations are at our Research and Development Center in 
Westchester County (New York City suburb), or at one of 
our major plants at Niagara Falls, New York; Louisville, Ken 
tucky; or Monongahela, Pennsylvania 

Applications will be welcomed from 


1957 graduates, men in the armed services, 
and engineers with up to 3 years’ experience. 


gm STAUFFER CHEMICAL CO. 


Le Employee Relations Department 
380 Madison Ave., New York 17, N. Y. 








alt 
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TECHNICAL WRITER 


Familiar with chemical process indus 
tries wanted by prominent industrial 
publisher. Knowledge of equipment re- 
quirements and buying practices of 
process industries important Duties 
include writing of market research re 
posse and preparation of technical 
iterature for equipment manufacturers 
New York headquarters—sma!! amount 


of travel 
Box No. 1-12 


r 
I 
! 
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I 
I 
! 
! 
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| 
! 
! 
| 
| 
! 
L 


CHEMICAL-INSTRUMENT 
ENGINEER 


g 

I | 
I I 
i Opportunity for a chemical engineer ! 
l having several years of practical ex- | 
perience in process control instru 

| mentation, to take charge of instru- ! 
| mentation in the chemical engineering | 
| dept. of a progressive Northern N.J " 
pharmaceutical company. Salary com 

] mensurate with experience. Excellent ] 
i fringe benefits Submit résumé of " 
| background and experience and include i 
L 


‘ 


salary requirements. Box 5-12 


www www ewww www ww 


eats 


° 
oe 


2 
* 
Lia 
a 
ee 


“ 
a 


egy mmceaas: 
bY 


GENERAL 
SUPERINTENDENT 


Challenging opportunity available in 
multi-plant organization for a man 
with successful record of responsible 
administrative and plant operating ex 
perience. Desirable background would 
include experience in the manufacture 
of compressed gases. Prefer man with 
Mechanical Engineering or Chemical 
Engineering degree, between ages 35 
to 


PSO SO SSI SOS TRO SD SOS) SSE SLEDS DSO SD et 


Please submit in confidence a complete 
résumé including earning record 
Libera! starting salary Box 2 } 


tt 


it 
3 
33 
33 
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TR ee 


CHEMICAL ENGINEERING 
TEACHERS 


at San Francisco Bay Area College 
Expanding program; $4 million build 
ing addition now being planned; ex 
cellent part-time industrial and grad 
uate work opportunities; excellent 
salary scale a eesnal interview in 
February possible when College presi 
dent tours Midwest and East Write 
to Head, Engineering Dept San jose 
State College, San Jose 14, California 


(at aa a a 


joie, 


SITUATIONS WANTED 
A.1.Ch.E. Members 


CHEMICAL-MATHEMATICAL ENGINEER 
Age 35. single, 8 years’ experience. B.S 
‘43, Che 46 Columbia. Graduate math 
courses Use latest mathematical and 
statistical methods on technical, manage 
ment and planning problems for company 
with chemical activities. New York City 
or Metropolitan area preferred. Box 6-12 


CANADIAN—Chemical. Metallurgical Engineer 
Background of extractive metallurgy in 
pilot plant, process design, economic study 
and consulting. Desire position in metal 
lurgical or heavy chemical company in 
operations. Age 35. Box 7-12 


CHEMICAL ENGINEER-—Ph.D. Seek college 
teaching position with consulting oppor 
tunities, beginning summer or fall session 
1957 Part time teaching experience in 
graduate school; three years in research 
and development; married, veteran, age 27 
Southern or midwestern location. Box 6-12 


December, 1956 





SITUATIONS WANTED 


A.1.Ch.E. Members 
(Continued from page 104) 


CHEMICAL ENGINEER—Age 33 Seeking 
challenging management position in the 
mixed fertilizer industry. Exceptional back 
ground in production and development of 
processes and equipment for granulation 
of mixed fertilizers. Cost estimation and 
economic studies. Box 9-12 

TECHNICAL SALES OR FOREIGN OPERA- 
TIONS-EXPORT EXECUTIVE—Desire posi 
tion in New York City, or in large European 
or Latin American metropolis Proven 
ability to develop overseas distribution end 
licensing agreements. Master degree Chem 
ical Engineering (M.1LT.). Several impor- 
tent foreign languages fluently anc thor 
ough knowledge of Europe and Latin 
America. Box 10-12 

NUCLEAR’ Ch.E. years’ 
mostly in nuclear fields 
tions, Technology. Feed 
metals, fuels processing 
process design, “paper studies,” 
plant work op man in B.Ch.E 

uating class. Box 11-12 


64 experience 
including Separe 
Materials, liquid 

Experienced in 
and pilot 
1950 grad 


CHEMICAL ENGINEER Diversified experi 
ence in chemical plant design as process 
and job engineer. Ability of getting things 
done. Fluent French and German. Age 27 
Tau Beta Pi. Will consider only position 
with responsibility in New York City or 
metropolitan New Jersey. Box 12-12 


Tutoring wanted by individual studying to 
wards professional chemical engineers exam 
State of Connecticut. Prefer eastern Con 
necticut erea. Box 13-12 

CHEMICAI 
position in 
work Two 


ENGINEER Age 37 Seeking 
process design or development 
years experience in process 

design with engineering firm. four yeare 

technical service with refinery Prefer 

Gulf Coast or Atlantic coast. Box 14-12 
CHEMICAL ENGINEER—-M.S. Fourteen years 
experience in heavy chemicals, explosives 
research and development, instrumentation 
teaching, pipeline design, natural gas work, 
and administration. Desire opportunity to 
use training and experience in a position 
of growth potential, Box 15-12 


Twenty-five 
engineering 
crediting at 
accredited 
1957 


CHEMICAL ENGINEER—-PhD 
ears teaching chemical 
netrumental in securing ac 
two schools. Now professor at 
school Desire change Available 
Box 16-12 


1936 


B.S Ch.E 

engineering and 
fibers, five 
Desire 


CHEMICAL ENGINEER 
Fourteen years’ project 
technical control in synthetix 
years’ production heavy chemicals 
to relocate in US project and engineering 
management. Box 17-12 


NEED A TEACHER?.Chemica! Engineer to 
relieve teaching load while staff does re 
search, consulting Teaches twenty hours 
and handles routine administration. Fifteen 
years experience. society memberships in 
dustry and teaching contact. Salary $4500 
advancement possible. Box 16.12 

family, veteran 

and one-half years 

sales Desire employment at 
level with administrative re 
Base salary $8100 Boz 


1950 Age 30 


east Six 


BS.ChE 
located in 
diversified 
supervisory 
eponsibilities 
19. 

Twelve years’ management 

experience in production 

cost control pro 


M.Ch.E.—-Age 34 
and operating 
engineering, estimating 
duction control and traffic in organic 
chemicals and pharmaceuticals. Desire re 
sponsible position in smal! or medium sized 
company, where experience and ability will 
aid growth. Box 20.12 

B.S.. M.S. Eng. LLB-3\, years’ experience 
corporate assistant house counsel 1! 
years’ corporate counsel; wide cxperience 
contracts, ineurance, labor law and indus 
trial relations. Presently employed. Inter 
ested in position with greater opportunity 


Box 25.12 
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CHEMICAL ENGINEERING 


OPPORTUNITIES 
in 


ATOMIC ENERGY 
Design 
Testing 
Production 
Operational Analysis 
Research and Development 


ACTIVITIES 


Design, development, testing, and operation of nuclear reactors and 
component parts for research, production, power, and aircraft 
propulsion 

Design and development of pilot and production plants and processes 
in the over-all atomic energy programs. 

Production of barrier and barrier materials, fluorine, and UF, feed, 
all directly associated with the concentration of U-235; radioactive 
and stable isotopes; and special materials required for reactor 
and other atomic energy programs 

Operation and maintenance of existing facilities 

Fundamental and applied research in the over-all atomic energy 
programs 





Openings at ell Degree Levels, 06 years experience in the 


Gaseous Diffusion Plants, Osk Ridge, Tenn. and Paducah, Ky 
Oak Ridge National Laboratory 
Oak Ridge Y-12 Plant 


Exceptional opportunities, modern and unique facilities, liberal benefit plens, 
educational and training programs, plent interview and moving expenses, 
moderate climate, year around outdoor recreational activities, low cost living 
aveilable housing 


Send résumé end salary information te 


Technical Personnel Office 


UNION CARBIDE NUCLEAR COMPANY 


a division of 
UNION CARBIDE AND CARBON CORPORATION 


Oak Ridge, 





Post Office Box P 


_ 


j 

















DIRECTIONS FOR USE OF CLASSIFIED SECTION 


Advertisemente in the Classified Section ere payeble in advance at 20¢ « word, with « 


minimum of four lines accepted. Box number counts as two words. Advertisements average 


American Inetitute of Chemical Engineers in goo 


Wanted 


sbout six words a line. Members of the 


febout 36 free of 


half 


standing are allowed one sixz-line Situation insertion words) 


harge @ year Members may enter more than one ineertion at rates P roepective 


employers and emy yees in using the Classified Section agree thet «ll communications 


condition. Boszed advertisements 


specified 


will be acknowledged, t e¢ is made available on that 


are available at $17 «a olun inch Size of type may be by edvertiser Anewers 


addressed to the bon number, Classified Section, Chemica 


New York 36. WN y 


to edvertisements should be 


Engineering Progress, 25 Weet 45th Street Telephone COlumbue 


5-7330 


Advertisements for thie section should be in the editortal fices the ttth of 


the month preceding publication 
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FUTURE MEETINGS 


(Continued from page 85) 
MEETINGS SYMPOSIA 


Education of Chemical Engineers 
CHAIRMAN: F. M. Tiller, Dean of Engrg., Uni 
versity of Houston, Cullen Bivd., Houston ¢ 
Texas. 


THE DOW CHEMICAL COMPANY nies ete 


CHAIRMAN: 5S. A. Guerrieri, The Lummus Co., 
MIDLAND, MICHIGAN * FREEPORT, TEXAS 385 Madison Ave., N. Y. 17 
Mineral Process Engineering and 
Mineral Economics 
p . 0c E $ Ss D ‘ S | G y E % G | * f E 6 S$ CHAIRMAN: L. A. Roe, Internations! Minerals 
& Chemical Corp., 20 North Wacker Drive, 
p ibl _ , : high lib. , Chicago 6, Ill. 
ermanent responsible positions with opportunity for high calibre men in our Sane ant Cente 
Engineering Department | CHAIRMAN: J. L. York, Ramo-Wooldridge Corp., 
| 8820 Bellanca Ave., Los Angeles, Calif 
QUALIFICATIONS: The Threatened imbalance Between 
Chierine and Alkali in American 
Chemical Industry 
CHAIRMAN: Zola G. Deutsch, Deutsch & 
Loonam, 70 E. 45th St., New York City 17 
Shock Waves in Process Equipment 
CHAIRMAN: To be named 
Scale-Up Philosophy in the 
Chemical industry 


1. Degree in chemical engineering 


2. Minimum of three years’ experience in process design calculations, 
pilot plant operations, or production trouble shooting. 


Interest in detailed calculations and mechanical-chemical interpreta- 
tion into practical designs with corresponding interest in chemical 
engineering as a profession. CHAIRMAN: To be named 

Start-Up of New Chemical Plants 
CHAIRMAN: To be named 
Positions are in Process Design Section for work on new plants and additions Comvuters in — — of 
to existing plants. Work includes translation of pilot plant processes into CHAIRMAN: Chen-Jung Pang A — 
full scale plant design, design calculations on distillation, heat transfer, mass Eng., Univ. of Houston, Cullen Bivd., Houster 
transfer, fluid flow, and associated work (no drafting). Processes are both | 4, Texas 
organic and inorganic. Some field data and equipment performance evalua- | 
tions involved. Small electronic computer available in this work. Assignments LOCAL SECTION MEETINGS 


will allow for full recognition of individual’s ability, with commensurate salary. 


4. Ability to work with others in a team. 





@ TWIN Cities 


MOVING EXPENSES PAID January 31, 1957. Hotel Nicollet, Minne 


epolis, Minn 


Replies held in strictest confidence, all will be answered. Please send com- 1-day meeting. “What | Do” (occupa 
plete résum4 to Mr. D. M. Duguid, Technical Employment Manager, Texas tional papers presented by chemical 


6 . engineers about their jobs). “Marketing 
Division, Dow Chemical Company, Freeport, Texas. in the Upper Midwest,” end “Autome 


tion in the Chemical Industry.” 
Contact W. J. Manske, co-chairman of 


publicity committee, Minnesota Mining 
and Manufacturing Co 900 Fauquier 


CHEMICAL ENGINEERS hve. St Poul 6, Mion 


American Viscose Corporation, « chemical-process industry, has some permanent posi 


tions open now for chemical engineers. To qualify you need a B.S. or M.S. degree AUTHOR INFORMATION 


from a recognized institution, and, preferably, 3-5 years of experience in process 


development, product-improvement studies, or chemical engineering ‘trouble-shooting Submitting Papers 


for manufacturing Procedure to be followed is, in brief 











The location is in suburban Philedelphia (Marcus Hook) at the Research and Develop- 1—Obtain four copies of “Proposal to present 
ment Division, of at one of our seven plents in Pennsylvania, West Virginia, and a paper before the A.I.Ch.E.,” plus one copy of 
Virginia “Guide to Authors” from Secretary, A.1.Ch.E 
| 25 West 45th St., New York 36, N. Y 
/ These openings are technically challenging and offer good advance 2--Send one copy of completed form % 
\ ment opportunities interested candidates are invited to submit Technical Program Chairman for meeting se 
| résumés of personal data, educational history, and work experience to lected from above list 
3—-Send another copy to Mr. E. R. Smoley 
AVISCO The Lummus Co., 385 Madison Ave., New York 
AMERICAN VISCOSE CORPORATION 17, N. Y. (Asst. Program Comm. chairman 
1617 Pennsylvania Bouleverd 4—Send third copy to Editor, Chemical Engi- 
neering Progress, 25 West 45th St.. New York 
/ Philadelphia 3, Pennsylvania 36, N. Y. Paper will automatically be considered 
for possible puijlication in A.!. Ch.£. Journal 
5—If desired to present paper in «4 selected 


A.\.Ch.E. Members symposium, send fourth copy to chairman of the 


(Continued from page 105) al ate 
= ; Nonmembers | 6—Prepare five copies of manuscript. Send 


/ \ Personnel Recruitment Department 


j 
j 











CHEMICAL ENGINEXR MA MS PROJECT —— one copy each to Symposium chairman, Tech 
ANALYST, ?ROJ2ZCT ENGINEER--organk CHEMICAL ENGINEER..Age 34, MS.ChE nical Program chairman, or both copies to former 
chemicals Twenty years’ experience in Three years’ development. seven years’ if no symposium is involved. Other three copies 
pilot plant development, factory break-in natural gasoline Supervisory experience | should be sent to Editor, C.E.P. Presentation at 
cost analysis, product development, eco in engineering. operations, and maintenance 


meeting offers no guarantee of acceptance for 


nomic eve'’vation of new projects and Desire position in engineering development | 
products, Box 26-12 or research Box 21.12 | publication 


Page 106 Chemical Engineering Progress December, 1956 





people 


J. W. Barker, 


ar pre a 


S. Blac 


Paul Greiff 


Researc} 


+ | e 
ectio Marshall 
Sittig, former! f Ethyl 


» Inet 
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awit 
John E MeKeen, 

Phizer 


has 


rineer 


since it 


He su ce 
Hitchcock, 


Lauren 


ce 


James H. Wiegand, for: 
Re t ircl 


Texas 


Southwest 
ippo nted head of 
olid engine 


Rocket Plant 


Sacrament 


Lawrence H. 
National Anil 
ical 
Met 
trielle 


her il annour t 
Edgar C. Britton a 


tton Or 


search consultant for Dow 
Ralph P. Perkins, f 
merly an assistant director, Perkins 
will succeed Brittor 


niimued on page 


Vol. 52, No. 12 


1954 


B. 


returns to 


Institute, San An 


the 


k, 


Unique 
Magnetic 
Separators 


by B WT 
| SE 


Pictured here is the 
grate which we or 
everal years ago. It i 


magnet 
iginated 
laid in 
a floor opening or hopper bot 
tom to remove tramp iron trom 
incoming grain, seed, coffee, o1 
other buik material. A 
ze range trom 6° x 6 to 
3° x 4’, but they « 
virtually 
quare 


verage 
an be mac in 
any rectangular 
or circular size wanted 
Rece ed il! exclu 


ive fe 


gap ire 
itures of our magnet 
eparators for chute 
and feed t ible San 
recessed air gap 


The Bauer 


1794 Sheridan Ave. * 


spout 
suse of the 


these sepa 


\ 


sWEKE 
perestai 


t 


rator hold teel hall travel 
ing at higher velocitic 
than required by the Mill 
Mutual Code 

We also make portable mag 
netic separators for lifting 
tramp iron from material flow 
belts or pick 
high intensity 
attracts 
material 


Ing on onvevyvor 
ing table The 
of these 
ferrous pieces out of 
layers 1! thick 
All of these 


neti 


magnets 


permanent mag 
illustrated 
bulletin 


eparatoi ire 
nd cribed in our 


\ b for 


i copy 


Bros. Co. 
Springfield, Ohio 








How fo select filter paper 


for commercial 


This published 


enumerates dozens 


bro« hure 
commercial pro 


recently 


ducts and processes and tells you the 
specific grades of E&D filter paper that 
are most used. In most cases, 
there is a choice of 2 of more grades 
This valuable information is free for 
the asking. Write us 
If your product of process 18 NOt in 
cluded, we will be happy to recom 
mend the best grade for you to try 
Free samples for test runs will be made 


widely 


for your copy 


available to you 

You can rely on the 
America 

manufacture of 
and industry 


of che 
‘ xclusively 
filter 


experience 
only company in 
engaged in the 


papers tor science 


THE EATON-DIKEMAN CO. 


FILTERTOWN 
MT. HOLLY SPRINGS, PENNA. 


filtration ! 
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INTERESTED IN 


VAPOR-LIQUID EQUILIBRIUM? 
AZECTROPES? 
EXTRACTIVE DISTILLATION? 


Send for 


VAPOR-LIQUID EQUILIBRIUM, AZEOTROPES, 
EXTRACTIVE DISTILLAT'ON. 1946-54. 
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Knows 


A’ Accounting of Stewardship: As | believ 
that the membership of the American Irst 
tute of Chemical Engineers should have a brief 
résumé of activity during the year, | hope to 
make the final column in C.E.P. an annual ac 
counting ol the progress olf our organization 
Much has been done this year by the Institute 
that members may be proud of & that will have 
an important bearing on the future If | 
were asked to select one event during the year 
which was the most significant, I think that it 
would have to be the decision by A.LCh.I 
Council to join with the other engineering so 
cieties in raising funds for an engineering cen 
ter Council voted to become a member of 
the United Engineering Trustees, which is the 
real estate agent for the other four founder 
societies, & by this action agreed to pay $50,000 
to U.EVI if this action is accepted by the 
other four societies, we then become a founder 
society no longer will there be four founder 
societies & a foundling This significant de 
velopment is actually the result of many years 
of work by many committees, beginning with 

study by Earl Stevenson a number of years ago 
on the possibility of raising money for our own 
building in New York City & continuing through 
the work of the Housing Committee under Paul 
Kite; of the Committee of Five Presidents, on 
which Chalmer Kirkbride served so well; of the 
Task Committee, which was chairmaned by B 
F. Dodge; and finally of an A.LCh.E.-U.E-T 
Negotiating Committee, headed by ‘Tom 
Chilton As the second significant feature of 
1956, I would mention finances This year 
we had a dues increase for all grades and the 
results have been gratifying percentage un 
paid as of this date is only slightly ahead of that 
unpaid last year On top of that C.E.P. has 
had quite a successful year financially the 
economic significance in the chemical field of 
members of the A.1.Ch.E. is being more & more 
called to the attention of advertisers & through 
their appreciation of this fact comes support in 
the form of advertising to pay for the literature 
needed by our members There were many 
other important achievements The Nuclear 
Congress & Exposition, originated by A.1L.Ch.E., 
is now an all-out cooperative effort by a number 
of engineering & scientific groups A .LCh.E.’s 
ownership of the exposition continues, but in 
come from the exposition is to be shared with 
the four other engineering societies who are 
with A.L.Ch.E., underwriting the congress & 
engineering conference Many of the useful 


Chemical Engineering 


of A. 1. Ch. E. 


lists that A.I.Ch.E. has issued for ye: a row 
have again made their appearance the 
Chemical Engineering Faculties List” has been 
issued for 1956-57, again the work of K.A. Kobe 
Charlie Dryden of Ohio State again has 
turned out a listing olf courses in nuclear engi 
necring offered in colleges & universities in the 
United States a new film list, the work of 
M. W. Bredekamp, from Michigan State College 
continues its help to students, student chapters 
counselors, & local sections It is impossible 
this year to think of a committee in the Institute 
that has not tackled problems vital to the pro 
fession & come up with interesting suggestions & 
answers The Dinsmore Committee, now dis 
charged with thanks by Council, was responsible 
for the statement on professional standards 
This work has been carried further through 
Council luncheons with executives of chemical! 
nter prise who have been ipprised ot the 
needs ol chemical cnyinecrTs “ ill engineers in 
the organizations Local sections have been 
brought closer to the Institute through the 
many trips taken this year by President Walter 
(,. Whitman Whitman's talk on the Geneva 
\tom Conference, for which he was secretary 
general, & his plea for a better international 
understanding among engineers, proved popular 
& to date he has visited 30 local sections, a 
record for a one-year swing by a president & one 
incidentally, for which I am deeply grateful 
because I know how busy Whit was & how much 
of a sacrifice he made of energy, of time, & of 
personal plans Entrance tees for student 
members who transfer to Associate membership 
in the year they graduate were waived \ 
public relations counsel was hired—a first 
step, we hope, in better public relations for the 
Membership is ahead of last ycar 
owing to a tremendous drive being put on by 
the Membership Committee & Johnny McKetta 
& his members in local sections There have 


been many other important accomplishments 


members 


this past year, which were recorded in this col 
umn & in the news pages. On a more personal 
note, | once again wish to extend my thanks to 
the members for my reelection as Secretary & to 
tell them of & share with them the real kick 
I get out of seeing the publications grow & th 
mem be rship increase. It's been a year of progress 
& I believe that we are getting closer & closer 
to a coordinated profession of chemical engi 
neering A.1L.Ch.E. is becoming more & more 
vital as a professional organization 


F.J.V.A 


December, 1956 
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Look how easy itis 
to replace the shaft seal 


on a Lightnin Mixer 


Mixing fluids under pressure or vacuum? Want the 
‘ savings of leakproof sealing of tank contents—plus 
easy seal replacement? 
Y You get them—when you mix with LIGHTNIN 
4 Mixers equipped with LIGHTNIN rotary mechanical 
seals. 

This LiGHTNIN seal is a one-piece cartridge as- 
sembly. Anyone who can handle a wrench can un- 
bolt it from the mixer shaft, and bolt in a replace- 
ment seal cartridge, in minutes. 

No need to dismantle the mixer or remove it from 
the tank. No need to realign the mixer shaft. No 
need for special skill or experience. No long shut- 
downs for seal replacement—you're back in oper- 
ation fast. 

How seal cuts costs 
You get all these basic advantages of rotary mechan- 
ical sealing, too: 
1. The LIGHTNIN seal positively stops leakage of tank 
liquids, vapors, gases. 

It runs for years without adjustment—entirely 

eliminates costly stuffing-box maintenance. 








It helps you cut unproductive downtime to the 
minimum. Users report savings running into 
many thousands of dollars a year. 
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You can get LIGHTNIN Mixers with seal assemblies 
for a full range of applications, pressures, and tem- 
peratures. There's a choice of efiicient automatic 
systems for seal lubrication. You can always get 
replacement seal assemblies from Mrxco factory 
stocks, on short notice. Rapid seal repair service, too. 

Your LiGHTNIN Mixer representative will gladly 
show you how these easy-to-replace seals can cut 
your fluid mixing costs. You'ii find him listed in 
Chemical Engineering Catalog. Or write us direct. 


| 
1. SEAL CARTRIDGE unbolts from : 
mixer mounting flange, lifts out of e 
tank. 


2. ENTIRE CARTRIDGE is removed 3. NEW SEAL CARTRIDGE is bolted in 
in one piece by vwnbolting two place, mixer returned to operating 
couplings position. Shaft alignment is built-in 
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0) Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals — 


Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers ° ° * 
(_}) 8-102—Top or bottom en- [] 8-104—Side entering: | to ([] 8-109—Condensed cotalog LG. DS} 
tering; turbine, paddle, and 25 HP showing all types 
propeller types: | to 500 HP [) 8-108 —Portable: % to 3 HP 


o 
[-] 8-103—Top enterirg pro- [}) 8-112 Leboratory and [] 8-107—Dota sheet for fig 
“to 3 HP small- batch production types vring mixer requirements 


peller type 
Check, clip, and mail with your name, title, company address to MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 199-0 Mt. Read Bivd., Rochester 11, N. Y. 
in Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


